Liver abscesses are a prominent concern in cattle fed high-energy finishing rations. Challenges to the beef industry include impairment in productivity and loss of condemned organs. The increasing demand for enhanced productive performance in beef cattle with ensured food safety drives the need for complementary methods of monitoring health before slaughter. Our objective was to examine variation in biliary and blood plasma indicators of hepatic function to indirectly identify the presence or absence of liver abscesses. A total of 30 crossbred beef bulls (399 ± 29 d; 584 ± 128 kg at slaughter) were tested for productive performance. Samples of blood and bile collected at slaughter were evaluated for a panel of metabolites related to hepatic metabolism. The presence (n = 9) and absence (n = 21) of liver abscess served as criteria for classifying the bulls. Means comparisons between groups of bulls based on presence or absence of abscess were tested using the general linear model procedure in SAS. Plasma albumin was lower in bulls with abscess (32.11 g L −1 vs. 36.67 g L −1 , P = 0.01). Thyroxine levels were also lower in plasma of the abscessed bulls (89.43 This study was conducted to determine the effects of fibrolytic enzymes applied at baling, with or without ferulic acid esterase (FAE) producing bacterial inoculant, or to hay at feeding on digestibility and growth performance in lambs. Round bales of alfalfa hay (~500 kg) were produced with the application of one of three treatments: control (water), enzyme (Econase RDE-L, AB Vista, Wiltshire, UK) applied at baling (Eb) and enzyme plus FAE (11 GFT, Pioneer Hi-Bred Ltd., Chathan, ON, Canada) producing bacterial inoculant applied at baling (EIb). The mean internal bale temperature after 50 d of storage was greater (P < 0.001) for Eb than control and EIb, as was the post-storage hemicellulose concentration (P < 0.05). A digestibility study using a replicated 4 × 4 Latin square design (n = 16) and a performance study in a randomized complete block design (n = 8 per treatment) using lambs was conducted after bales were stored for at least 90 d. Lambs in both studies received one of four treatments: control, Eb, EIb, and enzymes added to control hay at feeding (Ef). Application rate for treatments before or at feeding was 2 mL kg −1 forage (DM or as-fed basis respectively). Neutral detergent fiber (NDF) and hemicellulose digestibilities (g kg −1 DM) were greatest (P < 0.05) for lambs fed Eb, with no differences among the other treatments (NDF, Eb = 480, control = 437, Ef = 430, EIb = 430; hemicellulose, Eb = 524, control = 460, Ef = 458, EIb = 446). In both studies there was no effect (P > 0.05) of treatment on DM intakes. Average daily gain (ADG, g d −1 ) of lambs in the performance study was greater (P = 0.048) for EIb (233) than control (192) and Ef (202), and intermediate for Eb (206). Feed efficiency tended to be affected (P = 0.07) by treatment; gain:feed for EIb was 18% greater than control and Eb and Ef were similar to the control. This study showed that enzymes applied at baling decreased aerobic stability, and increased fiber content and its digestibility, but ADG and gain:feed of lambs were not improved. Adding FAE with enzymes at baling improved aerobic stability and ADG and gain:feed of lambs were increased relative to lambs fed control and enzymes applied at feeding. Applying enzymes at feeding increased apparent DM digestibility but not fiber digestibilities, and had no effect on animal performance. In conclusion fibrolytic enzyme application with FAE at baling was the most promising method for enhancing performance of lambs fed baled alfalfa hay.
Liver abscesses are a prominent concern in cattle fed high-energy finishing rations. Challenges to the beef industry include impairment in productivity and loss of condemned organs. The increasing demand for enhanced productive performance in beef cattle with ensured food safety drives the need for complementary methods of monitoring health before slaughter. Our objective was to examine variation in biliary and blood plasma indicators of hepatic function to indirectly identify the presence or absence of liver abscesses. A total of 30 crossbred beef bulls (399 ± 29 d; 584 ± 128 kg at slaughter) were tested for productive performance. Samples of blood and bile collected at slaughter were evaluated for a panel of metabolites related to hepatic metabolism. The presence (n = 9) and absence (n = 21) of liver abscess served as criteria for classifying the bulls. Means comparisons between groups of bulls based on presence or absence of abscess were tested using the general linear model procedure in SAS. Plasma albumin was lower in bulls with abscess (32.11 g L −1 vs. 36.67 g L −1 , P = 0.01). Thyroxine levels were also lower in plasma of the abscessed bulls (89.43 nmol L −1 vs. 101.52 nmol L −1 , P = 0.02), as were blood plasma cholesterol levels (2.43 mmol L −1 vs. 3.08 mmol L −1 , P = 0.01). A retrospective analysis of blood parameters taken at eight occasions up to 34 d prior slaughter indicated lower blood plasma metabolites in bulls with abscessed livers, including glucose (4.66 mmol L −1 vs. 4.79 mmol L −1 , P = 0.03) and potassium (4.24 mmol L −1 vs. 4.49 mmol L −1 , P = 0.001); chloride was instead higher in the abscessed group (95.54 mmol L −1 vs. 94.43 mmol L −1 , P = 0.04). Carbon dioxide and urea were lower in abscessed bulls (22.19 mmol L −1 vs. 22.85 mmol L −1 , P = 0.005 and 3.69 mmol L −1 vs. 4.07 mmol L −1 , P < 0.01, respectively), as were levels of alkaline phosphatase (107.23 U L −1 vs. 123.26 U L −1 , P < 0.01). Bulls with the presence or absence of liver abscess did not differ in age (395 ± 29 d vs. 400 ± 29 d, P = 0.63) or productive performance traits (i.e., feed efficiency, feed intake and average daily gain). Our results indicate that changes in hepatic function and intermediary metabolism accompanying liver abscesses can be represented by variations in corresponding blood plasma metabolites. Future work may be aimed at establishing profiles of healthy and diseased livers that may have application in the beef industry to ensure profitability and promote animal health.
002-GS Storage characteristics, nutritive value and in vivo digestibility of large round bales of alfalfa hay treated with fibrolytic enzymes.
This study was conducted to determine the effects of fibrolytic enzymes applied at baling, with or without ferulic acid esterase (FAE) producing bacterial inoculant, or to hay at feeding on digestibility and growth performance in lambs. Round bales of alfalfa hay (~500 kg) were produced with the application of one of three treatments: control (water), enzyme (Econase RDE-L, AB Vista, Wiltshire, UK) applied at baling (Eb) and enzyme plus FAE (11 GFT, Pioneer Hi-Bred Ltd., Chathan, ON, Canada) producing bacterial inoculant applied at baling (EIb). The mean internal bale temperature after 50 d of storage was greater (P < 0.001) for Eb than control and EIb, as was the post-storage hemicellulose concentration (P < 0.05). A digestibility study using a replicated 4 × 4 Latin square design (n = 16) and a performance study in a randomized complete block design (n = 8 per treatment) using lambs was conducted after bales were stored for at least 90 d. Lambs in both studies received one of four treatments: control, Eb, EIb, and enzymes added to control hay at feeding (Ef). Application rate for treatments before or at feeding was 2 mL kg −1 forage (DM or as-fed basis respectively). Neutral detergent fiber (NDF) and hemicellulose digestibilities (g kg −1 DM) were greatest (P < 0.05) for lambs fed Eb, with no differences among the other treatments (NDF, Eb = 480, control = 437, Ef = 430, EIb = 430; hemicellulose, Eb = 524, control = 460, Ef = 458, EIb = 446). In both studies there was no effect (P > 0.05) of treatment on DM intakes. Average daily gain (ADG, g d −1 ) of lambs in the performance study was greater (P = 0.048) for EIb (233) than control (192) and Ef (202) , and intermediate for Eb (206) . Feed efficiency tended to be affected (P = 0.07) by treatment; gain:feed for EIb was 18% greater than control and Eb and Ef were similar to the control. This study showed that enzymes applied at baling decreased aerobic stability, and increased fiber content and its digestibility, but ADG and gain:feed of lambs were not improved. Adding FAE with enzymes at baling improved aerobic stability and ADG and gain:feed of lambs were increased relative to lambs fed control and enzymes applied at feeding. Applying enzymes at feeding increased apparent DM digestibility but not fiber digestibilities, and had no effect on animal performance. In conclusion fibrolytic enzyme application with FAE at baling was the most promising method for enhancing performance of lambs fed baled alfalfa hay.
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Variation in age (days; d), feed efficiency (RFI; kg d −1 ), and fatness (backfat; mm) are associated with metabolic parameters and may have applications in the management and genetic evaluation of beef bulls. Our objective was to assess associations between these sources of variation with blood metabolites and hormones over repeated sampling in yearling bulls. Thirty-four crossbred bulls (400 + 31 d; 606 + 85 kg) were divided into younger (YO: n = 17; age = 372 ± 13) and older (OL: n = 17; age = 427 ± 14), low-efficiency (LE: n = 17; RFI = 1.13 ± 0.03) and high-efficiency (HE: n = 16; RFI = −1.32 ± 0.04), and low-backfat (LF: n = 16; backfat = 3.65 ± 0.71) and high-backfat (HF: n = 16; backfat = 6.51 ± 1.17). Blood samples were collected 33, 32, 28, 15, 11, 7, 5 , and 0 d prior to the end of the performance evaluation, the day before and at slaughter. Data was evaluated using the general linear model procedure of SAS by fitting collection day and age in the models. Hormones differences were observed in which thyroxine (nmol L −1 ) was higher in OL (91.34 vs. 86.63; P < 0.05), LE (92.55 vs. 87.09; P < 0.05) and HF (91.63 vs. 86.80; P < 0.05). Higher triidothyronine (nmol L −1 ) was observed in YO (2.86 vs. 2.70; P < 0.05), LE (2.88 vs. 2.60; P < 0.05) and HF (2.84 vs. 2.68; P < 0.05). Higher leptin (ng mL −1 ) was observed in OL (2.89 vs. 2.46; P < 0.05) and HE (3.09 vs. 2.37; P < 0.05) but did not differ between backfat groups (2.64 vs. 2.83). Testosterone (ng mL −1 ) was higher in OL (4.21 vs. 3.34; P < 0.05) and HE (4.82 vs. 3.07; P < 0.05), but did not differ between backfat groups (3.75 vs. 3.96). Follicle-stimulating hormone (ng mL −1 ) was higher in OL (0.32 vs. 0.25; P < 0.05) but was not different between RFI (0.25 vs. 0.29) and backfat groups (0.30 vs. 0.29). For metabolites, acetate (g L −1 ) was higher in OL (36.24 vs. 31.50; P < 0.05), HE (38.64 vs. 31.35; P < 0.05) and HF (35.66 vs. 32.89 ; P < 0.05). Glucose (mmol L −1 ) was higher in YO (4.88 vs. 4.61; P < 0.05) and LE (4.85 vs. 4.60; P < 0.05) while potassium (mmol L −1 ) was higher in YO (4.59 vs. 4.21; P < 0.05), HE (4.59 vs. 4.17; P < 0.05). Glucose and potassium did not differ between backfat groups (4.69 vs. 4.77 and 4.38 vs. 4.38, respectively) . Disparity in age, feed efficiency, and fatness appears to be associated with changes in the inter mediary metabolism of bulls. Upon further validation, these biomarkers may have application in nutritional and reproductive management, as well as, genetic evaluation of beef bulls as part of the commercial bull test evaluation.
004-GS Evolutionary correlations between individual genes, partial and full-coding regions of the Aleutian mink disease virus genome.
F. Kharazyan and A.H. Farid
Department of Plant and Animal Sciences, Dalhousie University Faculty of Agriculture, Truro, NS, Canada.
The Aleutian mink disease virus (AMDV) is a serious problem for the mink industry in Canada and other mink producing countries. The infection causes economic losses through adult and embryonic mortality and reduced reproductive performance. The 4801 bp single-stranded AMDV genome codes for two structural (VP1 and VP2) and three non-structural (NS1, NS2, NS3) proteins. The AMDV genome is prone to a high mutation rate and genetic recombination, which give rise to variable evolutionary histories throughout the genome. Phylogenetic analysis, however, is commonly conducted using short sequences from different regions of the viral genome, which could lead to incorrect conclusions regarding evolutionary relationships among AMDV isolates and also makes it difficult to compare the results of various studies. We investigated the individual genes and partial genomic regions that can correlate well with the results from phylogenetic analysis based on the entire AMDV coding region (full-seq), from nucleotide 206 to 4349 (4143 bp). Spleen samples from 25 wild mink which had been trapped in seven Nova Scotia counties between 2008 and 2011 were available for this purpose. The full-seq of the AMDV isolates was bidirectionally sequenced and used along with six corresponding AMDV sequences available on GenBank. Three datasets were constructed: dataset 1, comprising full-seq; dataset 2, comprising NS1 (1772 bp) and VP2 (1943 bp) genes; and dataset 3, comprising overlapping 300 bp long (27 fragments) and 500 bp long (26 fragments) partial regions. Sequence alignment and pairwise distance matrices of the aligned sequences were conducted using the MUSCLE program and the Maximum Composite Likelihood model, respectively, both implemented in MEGA6. Correlation coefficients (r) of genetic distance matrices between pairs of full-seq and short sequences were computed. Phylogenetic analyses were performed using the Maximum Likelihood procedure in RAxML. The r-values were 0.93 and 0.78 for the NS1 and VP2 genes, respectively. A 500 bp fragment from nt 952 to nt 1452, located between the hypervariable and the conserved GKRN regions, demonstrated the highest r-value (0.89). Phylogenetic analyses confirmed more similar AMDV clustering between the regions with high r-values and the full-seq. Our results suggested that r-values were good estimates of the regions that could be used for partial sequence-based classification of AMDV isolates with a much lower cost compared with the sequencing of the entire coding region. Therefore, the 500 bp fragment identified in this study can be used as an accurate phylogenetic marker for the entire AMDV coding region.
Graduate Student Competition -Oral (Session #2) 005-GS The effect of lysozyme applied on hatching eggs to reduce eggshell microbial load without jeopardizing hatching performance.
X. Li, D.M. Anderson, and B.M. Rathgeber
Dalhousie University, Faculty of Agriculture, Truro, NS, Canada.
Microbial load on eggshells has an impact on the shelf life of consumable eggs and embryogenesis of hatching eggs. Two experiments were conducted to evaluate the effectiveness of lysozyme applied on the eggshell against E. coli and its effect on hatching performance when using five levels of lysozyme solution for two sanitation timings. In Experiment 1, 180 empty and cleaned, physically intact eggshells were filled with plate count agar containing 30 ppm nalidixic acid and 0.1% 2,3,5-triphenyltetrazolium chloride as the bacterial activity indicator. The shell opening was sealed with paraffin wax to prevent contamination. All agar-filled eggs were randomly divided into 12 groups with 3 replicates (5 eggs rep −1 trt −1 ). Two groups were allocated to a positive control (PC), which was not sprayed with distilled water or lysozyme solution. The remaining 10 groups of eggs were fumigated with five lysozyme levels (0%, 0.75%, 1.50%, 2.25%, or 3.00%) at two sanitation timings (10 or 20 min). Subsequently eggs were transported to a biosafety level 2 lab and submerged in a nutrient broth containing 7.6 × 10 7 cfu mL −1 nalidixic acid-resistant E. coli for 5 min. Agar-filled eggs were allowed to drip dry and incubated at 37°C for 48 h. Eggs were candled and visual colonies were counted. In Experiment 2, 900 floor-collected Ross 308 broiler hatching eggs were divided into 12 groups (25 eggs rep −1 trt −1 ) and fumigated using the same sanitizer treatments as Experiment 1. The hatching performance was evaluated by egg weight loss, hatchability and hatch weight. In Experiment 1, E. coli numbers on the interior of the eggshell was not different when fumigated for 10 or 20 min. Compared to the PC eggs (55 cfu egg −1 ), fumigation with 2.25% and 3.00% lysozyme solution reduced (P < 0.05) the visual colonies to 17 cfu egg −1 and 13 cfu egg −1 , respectively. There were no significant differences among treatments for egg weight loss, hatchability and hatch weight. 2.25% and 3.00% lysozyme solutions demonstrated acceptable activity against E. coli on eggshell without negative impact on hatching performance of broiler hatching eggs. The effects of dietary supplementation with inulin or red seaweed (Palmaria palamata), on the growth performance, small intestinal microflora, immune response and ileal histomorphology for broilers subjected to stress carried by using dirty litter and humidity/ heat (stress) or clean environment (control) rooms were studied. One thousand eight hundred and seventy two, 1-d-old, Ross 308, broiler chickens were randomly assigned to six dietary treatment groups: negative control, positive control (antibiotic), inulin 2.5% or red seaweed at 0.6%, 1.8%, and 3% of diet dry matter. The temperature in the control rooms, containing clean litter, was reduced 1°C every 2 d until a temperature of 23°C was reached at Day 33. At d 7 stressed broilers rooms were held at temperatures of approximately 2-3°C above the control rooms with elevated humidity. The average control room ammonia level was 0, 1.5, 0.5, and 2 ppm on d: 7, 14, 24 and 35, respectively. Levels for the stress rooms were 2, 2, 3, and 15 ppm on the same dates. The experiment was a randomized block design with split plots with two treatments (control and stress rooms) as the main plots and six dietary treatments as the subplots. Each treatment had 3 replicates, of 18 birds per pen. One bird per pen at 7, 14, 24, and 33 d of age were randomly selected and euthanized by cervical dislocation and their entire small intestines were collected. Birds fed 1.8% red seaweed-containing diets exhibited improved final body weight (P < 0.05) (2387 ± 20 g bird −1 ) over the positive control (2156 ± 20 g bird −1 ). Red seaweed at 1.8% increased (P < 0.05) body weight gain (115 ± 20 g bird −1 ) compared with the negative (107 ± 20 g bird −1 ) and positive controls (100 ± 20 g bird −1 ) at d 33. Red seaweed at 0.6% had a positive and significant (P < 0.05) effect on increasing villi height (574 ± 9.04 μm) compared to all treatments and at 1.8% had higher villi width (158 ± 3.2 μm) over the negative control (137 ± 3.2 μm) in the ileum at d 7. Plasma immunoglobulin (IgA) was higher (P < 0.05) for 1.8% red seaweed (595 ± 16.77 ng mL −1 ) over the negative control (490 ± 16.77 ng mL −1 ) at d 33. This result shows that, in a stressful environment feeding red seaweed improved growth and immune protection of the gut by increasing IgA.
006-GS
007-GS Heart rate in response to an acute stressor and additional cardiovascular parameters as indicators of feed efficiency in beef cattle.
Associations between heart rate (HR; bpm) and residual feed intake (RFI; kg d −1 ) have been assessed in beef cattle during rest, loading, transport and over extended periods in typical farm settings. Incorporating HR assessment during routine handling could increase on-farm application. Cardiac output is a function of HR and stroke volume which is dependent on blood volume, hematocrit and other cardiovascular parameters. Our objectives were to (1) assess associations between HR and RFI in response to an acute stressor and overnight while animals were undisturbed and (2) evaluate associations between additional cardiovascular parameters and RFI. RFI adjusted for ultrasound body composition was determined on crossbred heifers (n = 107) (mean ± SD, age; 407 ± 27 d, weight; 341 ± 42 kg) and heifers were then grouped based on RFI (RFILOW; n = 36, RFIMEDIUM; n = 36, RFIHIGH; n = 35). Heifers were subjected to chute, overnight and cardiovascular parameters assessment. For the chute assessment, heifers were individually restrained in a squeeze chute and equipped with an electrode based HR recording device located in a heart girth belt. Heart rate was recorded prior, during and after exposure to an acute stressor, the opening and closing of an umbrella three times in front of the animal's snout. A subset of animals (RFILOW; n = 15, RFIMEDIUM; n = 10, RFIHIGH; n = 15) were selected and equipped, for the overnight HR assessment in groups of eight over 5 d. Blood volume determined using the indocyanine green dilution technique and hematocrit determined through refractometry were assessed on heifers (RFILOW; n = 7, RFIHIGH; n = 7) selected from the original population. Descriptive statistics were obtained using univariate analysis and means were compared using general linear models in SAS. Average HR after the acute stressor (HRAFT; bpm) was higher in RFILOW heifers than in RFIHIGH heifers (mean; 94.7 vs. 86.5; P = 0.05) or RFIMEDIUM heifers (94.7 vs. 85.3; P = 0.02). RFILOW heifers had a greater increase in HR (HRINC;bpm) due to the acute stressor than RFIHIGH heifers (3.03 vs. 0.07; P = 0.03). Average HR over the entire overnight assessment (72.3 ± 5.6 bpm), blood volume (54.3 ± 12.7 mL kg −1 bodyweight) and hematocrit (0.36 ± 0.03 L L −1 ) agreed with reference values and did not differ between RFI groups. The association of heart rate upon exposure to an acute stressor with feed efficiency suggests the potential for this assessment to be further developed for applications on commercial beef operations. Completion of the cardiovascular parameters assessment will increase the biological understanding of the association between cardiovascular function and RFI.
008-GS Use of mustard oil to inhibit the production of mycotoxins in corn contaminated with fungi. Many spoilage fungi present in cereal grains are able to produce significant amounts of mycotoxins. These secondary metabolites are extremely harmful to livestock animals, causing diseases and production losses. Isothiocyanates (ITCs) are natural compounds derived from cruciferous vegetables that present fungicidal activity. In this study, the antifungal activity of gaseous allyl isothiocyanate (AITC) was evaluated towards mycotoxinogenic fungi: Aspergillus parasiticus (aflatoxins), Fusarium tricinctum (enniatins), F. verticillioides (fumonisins), Alternaria alternata (alternariol and HT-2) and Gibberela zeae (zearalenone). Corn was treated with gaseous AITC at 50, 100, or 500 μl L −1 for 48 h in hermetic flasks. Then, AITC was allowed to escape for 24 h and 100 g of corn was inoculated with 10 5 conidia g −1 of either fungal species. Flasks were kept at 23°C for 30 d prior to mycotoxins analyses by LC-MS. Very high doses of mycotoxins were produced in all control groups (no AITC treatment): 119.74 mg kg −1 of aflatoxins, 10.84 g kg −1 of enniatins, 4.18 mg kg −1 of fumonisin B1, 3.59 mg kg −1 of alternariol, 2.73 mg kg −1 of HT-2 and 3.28 mg kg −1 of zearalenone. All AITC treatments inhibited mycotoxin production of all fungal species by 100%. The European Commission allows the use of up to 500 ppm of AITC in animal feed. Some previous studies of our research group have shown that the consumption of animal feed prepared with corn treated with 500 μl L −1 of AITC by piglets has no significant difference from the consumption of non-treated animal feed. Although AITC presents a very pungent flavour, it is largely volatilized while the grain is being milled. Therefore, AITC could be used as a fumigant for stored corn to avoid the growth of mycotoxinogenic fungi. Ruminal pH (RpH) and temperature (RT) are variables of rumen function that may be associated with efficiency of feed utilization. Our objective was to characterize RpH and RT through a continuous intra-ruminal assessment in feedlot beef cattle with feed efficiency assessed through residual feed intake (RFI; kg d −1 ). Forty-eight cross-bred beef cattle were evaluated for productive performance by measuring body weight (BW), ultrasound measurements for body composition every 28 d, and individual feed intake over 112 d. Cattle were from two populations of 16 steers each (BW: mean ± SD; 708 ± 61 kg; 640 ± 83 kg), and one population of 16 bulls (BW: 663 ± 72 kg). Cattle were housed in pens of 16 animals and fed a corn-based feedlot ration. Rumen-boluses, that assess RpH and RT every 5 min, were inserted into the ventral-sac of the rumen through the esophagus 4 to 7 d before slaughter; then RpH and RT were retrieved following evisceration. Percentages were calculated for time where RpH was in ranges representing subacute ruminal acidosis (pH < 5.60; SARApH), reference values for beef cattle fed high-grain diets (5.60 < pH < 6.00; TRANSpH), optimal digestion (6.00 < pH < 6.40; IDEALpH), and higher (pH > 6.40; HIGHpH). Cattle were grouped into the 50% most-(HE) and 50% least-feed efficient (LE) cattle based on RFI. Mean square comparisons between HE and LE were performed using the GLM procedure on SAS. RpH and RT circadian patterns were analyzed using the MIXED procedure. The RFI values for HE and LE groups were −1.82 ± 0.26 kg d −1 and 1.88 ± 0.27 kg d −1 (P = 0.01), respectively; indicating 3.70 kg d −1 less feed intake for HE compared to LE for the same average daily gain and body composition. Means for HE and LE groups for SARApH were 2.25% and 2.43% (P = 0.86), TRANSpH 5.88% and 4.68% (P = 0.45), IDEALpH 14.20% and 12.27% (P = 0.38), and for HIGHpH 76.67% and 77.59% (P = 0.38). Overall circadian means for HE and LE groups for RpH were 6.77 and 6.78 (P = 0.96), and for RT were 39.65 and 39.65°C (P = 0.94), respectively. Despite the lack of difference in RpH and RT in relation to the feed efficiency groups, the technique measuring these variables yielded a reliable dataset. These results reinforce that variation in feed utilization may be more closely associated with absorptive and post-absorptive metabolism. Further studies on rumen epithelial histomorphometrics, volatile fatty-acid profile of rumen fluid, and rumen fluid microbiological diversity and relative population abundance, will be complementary to evaluate the influence of rumen function in determining feed efficiency.
009-GS
010-GS Vitality and morphology of Boer buck spermatozoa stored fresh for 72 h.
O.A. Ajao
University of Venda, Thohoyandou, South Africa.
The study was aimed at evaluating the effects Biladyl ® and Triladyl ® extenders on the percentage live proportion and morphological status of the Boer buck spermatozoa when stored at refrigerator temperatures for 72 h. Four (n = 4) healthy Boer bucks aged 3.12 ± 0.55 yr were ejaculated using artificial vagina (AV) once every 4 d for six replicates. Semen was extended at ratio 1:5 v/v (semen to extender). The smears from the semen samples extended with Biladyl ® and stored at 12 and 17°C were duplicated, and the same was done to the samples extended with Triladyl ® stored at 12 and 17°C. Semen samples were evaluated for percentage live spermatozoa and morphological status after every 12 h in 72 h of storage.
Data were analyzed by analysis of variance (ANOVA) for a 2 × 4 × 6 factorial in a completely randomized design, using the GLM procedure of Minitab (Minitab 2013) . Spermatozoa viability and morphological correlations between extender type and temperature were assessed using the principal component analysis (PCA) of Minitab (Minitab 2013) .
The interaction between extender type and storage temperature indicated no significant difference (P > 0.05) on the proportion of live spermatozoa discovered in the extension and storage conditions after 72 h. The percentage live spermatozoa found in Biladyl ® stored at 12°C after 72 h was 76.6% compared to the higher percentage of live spermatozoa found in Triladyl ® (80.0%) which were kept 12°C. Among the refrigerator temperatures tested in the study, temperature 12°C kept the least number of spermatozoa alive after the 72 h of storage with 69% of live spermatozoa. Lameness is a major animal welfare and economic issue in the dairy industry. However, assessing lameness in cows kept in tie-stalls is a challenge. In Canada 72% of dairy farms use tie-stalls, making a proper method of stall lameness scoring (SLS) needed. An SLS method has been developed and validated using video recordings of this method compared against locomotion scoring of the same animals with results showing that the video SLS method is an acceptable method to score cows at the stall. The SLS method evaluates 4 cow behaviours while cows are still tied in their stall: standing at the edge of the stall (edge), shifting weight between two limbs (shift), resting on one of the limbs (rest), or uneven movement when moving from side to side (uneven) and a cow was determined lame when 2 or more behaviours were present. Evaluation time for all 4 behaviours is 2 min cow −1 . In our current study we compared live SLS scoring to video SLS scoring as the gold standard. One observer live-scored 194 cows across 10 herds, and compared the results with those yielded from scoring videos of the same animals. The prevalence percentage for edge was 10.2% vs. 7.2%, shift was 0.0% vs. 0.5%, rest was 30.7% vs. 36.6%, uneven was 26.9% vs. 30.0%, and lameness was 14.1% vs. 14.1% for live vs. video scoring, respectively. Percentage of agreement between live and video scoring was 96.4% for edge, 99.5% for shift, 90.6% for rest, 74.1% for uneven, and 90.5% for lameness. Rest was observed in 85% of the cows classified as lame according to both scoring methods, while uneven was observed in 93 and 100% of the cows found lame with live and video methods, respectively. Edge was only observed in 26% of the lame cows according to both scoring methods and shift was observed in 0 and 4% of lame cows assessed with live and video methods, respectively. Live scoring of the SLS method has shown similar results to the validated video SLS scoring method, making it a promising, reliable, and more practical method for scoring lameness for cows in tie-stalls. Rest and uneven behaviours were more commonly observed than shift and edge, possibly indicating that a further simplification of the SLS method could be done for producers and advisors. It was hypothesized that increased dietary CP in low quality forage-based diets would decrease CH4 (% GEI) emissions in backgrounding cattle. This study's objective was to examine CH4 emissions from 60 steers (321 ± 14 kg) fed one of four forage diets over three, 28-d periods at an average ambient daily temperature of −17.5°C. Each group of 15 steers were fed diets comprised of barley straw (BS), corn silage (CS), grass hay (GH) and canola meal (CM) formulated to contain 56% NDF. The trial diets were low (L) containing (% of diet as fed) BS-10, CS-75 and GH-15; adequate for rumen microbial growth (ARM) containing CS-69, GH-29 and CM-1; adequate for muscle growth (AMG) containing CS-51, GH-45, and CM-4; or excessive (E) containing CS-34, GH-61, and CM-5. In each period, DMI was measured daily and enteric emissions were collected for two, 24-h intervals with blood samples collected concurrently. Cattle offered the ARM diet showed a significant decrease in BUN between the first and third periods, the other diets showed no change. Animals receiving higher CP diets exhibited lower CH4 as a percent of gross energy intake (% GEI), over time (P = 0.04). Although CH4 emissions measured as L d −1 increased with increased dietary CP, cattle fed AMG and E diets had decreased CH4 emissions over time when measured as % GEI. In conclusion, increasing CP in forage-based diets not only increased DMI and ADG but also decreased methane emissions (% GEI). and J.C. Rodriguez-Lecompte
012-GS
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Dietary nucleotides are bioactive compounds with the potential to mitigate weaning-associated challenges in piglets. An experiment was carried out to evaluate the effect of supplementing a nucleotide-rich yeast extract (NRYE) on growth performance, immunity, and colonic and cecal bacteria of pigs raised in either clean or unclean conditions. Eighty-four 21-d old piglets were randomly assigned to 28 pens (3 pigs pen −1 ) based on the initial body weight, of which 14 pens were in a clean room that was washed once per week, and another 14 pens were in an unclean room wherein 7 kg of manure from a sow herd was spread in each pen floor on d 0 and d 7 and the room was not washed throughout the experiment. The piglets were fed a basal corn-soybean mealbased diet containing 0 (control) or 0.1% NRYE from d 0 to 14.
Feed disappearance and BW were recorded on d 0 and 14. On d 14, one pig per pen was euthanized to collect ileum, mesenteric lymph nodes (MLN) and spleen tissues, and cecum and colon digesta. Pigs receiving NRYE tended (P < 0.1) to have higher G:F than control in both clean and unclean rooms. The expression of ileal IFN-γ was downregulated (P < 0.05) in challenged control. Challenged NRYE pigs had numerically higher fold changes of ileal, MLNs and splenic IFN-γ, IL-β, IL-6, IL-10 and TNF-α expression but the effects were not statistically significant. Challenged and unchallenged NRYE pigs had numerically higher relative abundance of Bifidobacteria spp. and lower abundance of Enterobacteriacea in the cecum and colon digesta. Challenged NRYE pigs had numerically lower relative abundance of Clostridium cluster I members in the cecum digesta than challenged control. In conclusion, NRYE supplementation was associated with a tendency to improve G:F, a mild stimulation of inflammatory cytokines, proliferation of beneficial gut bacteria and suppression of harmful ones in the cecum and colon digesta. These results show the importance of supplemental NRYE in improving piglet growth performance, gut immunity and microflora post-weaning, and may be beneficial to producers and nutritionists desiring to adapt antibiotic-free feeding programs. are used to identify mink having low anti-AMDV antibody titres who are expected to tolerate the AMDV infection. The objectives of this study were to calculate the accuracy and consistency of ELISA tests which were performed on blood or serum of AMDV-inoculated mink at five laboratories in Canada, USA, Finland, the Netherlands and Denmark. The accuracy was determined by comparing the ELISA results with antibody titres measured by the CIEP using 10 two-fold serial dilutions of the plasma. Antibody titres of 880 black mink which were inoculated with a spleen homogenate from a naturally infected mink were measured between 16 and 176 wk postinoculation. Each ELISA result from every laboratory covered a wide range of antibody titres and the Spearman's rank correlation coefficients between CIEP and ELISA results from different laboratories varied between 0.83 and 0.41, indicating a moderate to low accuracy of ELISA systems for ranking mink by antibody titre. The Spearman's rank correlation coefficients amongst laboratories ranged between 0.89 and 0.33, showing moderate to low interlaboratory consistency. The recombinant VP2-based ELISA used in the Netherlands and Finland more accurately and consistently ranked the mink by antibody titres than did the AMDV-G-based Semi-arid areas are defined as areas falling within the rainfall zones of 300-600 mm and in the line with above definition, the North West Province falls within the same area, considered the drier area with annual rainfall of <500 mm. Animal were exposed to insufficient calcium content during long dry period in that area. The objective of this study therefore was to evaluate the effect of long dry periods in a semi-arid communal pasture on bone, faecal and blood calcium contents of cattle which have never been subjected to mineral supplements. A total of 25 cattle aged between 6 mo and 2 yr with an average live weight of ± 337.81 kg selected from a herd feeding exclusively on communal pasture were used in the study, where bone, faecal and blood samples were collected for 12 mo. Pasture samples were collected from the communal grazing where animals were grazing. The experimental design was the One Short experimental design. Months were independent variables and faecal, bone and blood samples were dependent variables. One way of Analysis of Variance (ANOVA), using General Linear Model (GLM) was done to determine the mechanisms that have been used by the animals to deal with Ca deficiency. Results indicated that bone and feacal calcium concentrations were reacting differently except from Mar. 2006 to June 2006 and in Jan. 2007 . Blood calcium and grass calcium concentrations followed the same pattern except in Mar. 2006 , Apr. 2006 , Aug. 2006 , Nov. 2006 and in Jan. 2007 . Also, calcium content lost in the faeces followed the same pattern that was followed by calcium content found in grass except in Mar. 2006 , Apr. 2006 , Aug. 2006 , Nov. 2006 and Feb. 2007 . Thus, the high rainfall during the wet season enabled grass to grow and the calcium mineral content of the grass tended to be higher. This in turn, enabled animals to have a higher intake of calcium mineral, which were used for maintenance and some degree of storage in bone. However, in months of calcium mineral deficiencies, these animals showed a remarkable ability to maintain normal calcium levels in the body by maximizing their stored calcium. Therefore the animals had the ability to maintain the calcium homeostatic state in the body by maintaining a constant level of calcium in the body and the one coming out in faeces.
017 Welfare of horses transported to slaughter in Canada: Assessment of welfare and journey risk factors.
M.S. Cockram, R.C. Roy, and I.R. Dohoo
University of Prince Edward Island, Charlottetown, PE, Canada.
There is concern over the welfare of horses on arrival at slaughter plants in Canada after a long journey from the USA. This study was designed to provide quantitative information on welfare issues associated with the transport of 3940 horses from 150 loads to a slaughter plant in Canada and to understand the association between journey characteristics and welfare outcomes. Five per cent of the horses arrived from Ontario (median duration = 12 h), but 95% arrived from 5 states in the USA, after median journey durations of 15-36 h. Five per cent of the horses had a body condition score <3
(scale 1-5), <1% were sweating, <1% showed obvious signs of lameness, 97% were alert and 3% were apathetic. Seven per cent of horses from Canada and 1% of horses from the USA arrived with pre-existing conditions, such as swollen joints and granulation wounds. Six horses from the USA (0.16%) arrived in a non-ambulatory condition. In 100 horses from 40 loads studied in detail, 33% had surface injuries identified by visual assessment (27% of horses had superficial injuries and 6% had subcutaneous tissue injuries), 48% had areas of raised surface temperature identified by thermography and 2% had bruising identified by carcass assessment. Ten per cent of visible surface injuries were bleeding and 16% of visible surface injuries were accompanied by swelling. Multivariable regression analysis showed that there were significant associations between journey duration and the number of horses per load with surface injuries. A linear mixed model showed that plasma total protein concentration increased with journey duration. There was no significant effect of journey duration on blood concentrations of lactate or on plasma osmolality. As no pre-transport measurements were made, it was not possible to attribute the results definitely to transport conditions. Lairage and slaughter may also have affected some of the results.
The welfare assessment and the use of multivariable analytical methods suggested that long journeys were associated with some negative welfare outcomes that could potentially be mitigated by changes to management practices. Journey duration increased the risk of dehydration and the risk of injury e.g., from biting or kicking or from impacts with other horses or the vehicle. Fewer severe welfare problems were identified in this study than in similar studies conducted previously in the USA. In addition, it is possible that changes in traceability procedures subsequent to this study could have improved the welfare of the horses.
Breeding and Genetics
018 Heritability estimates and accuracy of predicting direct genomic breeding values for fatty acid composition in beef cattle.
and C. Fitzsimmons
Beef fatty acid composition is emerging as an important trait both economically and socially due to human health implications associated with dietary intake of different types of fatty acids. The commonly observed variation of fatty acid contents among tissues of different animals offers opportunities to improve fatty acid profiles through genetic/genomic selection and (or) genetic-based diet management. The current study investigated the genetic variation of fatty acid composition in subcutaneous adipose (SQ) and longissimus lumborummuscle (LL) of 1366 animals and estimated heritability of 81 and 83 individual and grouped fatty acids, respectively, in the SQ and LL tissues. Heritability estimates in the SQ tissue ranged from 0 (7c-17:1, 12t-18:1, 6t, 8t-18:2, 9t, 11t-18:2, n-6/n-3) to 0.64 ± 0.11 (12:0) with 34 fatty acids having heritability estimates below 0.20. Heritability estimates for the fatty acids in the LL muscle were from 0 (7c-17:1) to 0.68 ± 0.11 (9c-16:1) with heritability of 45 fatty acids below 0.20. Conjugated linoleic acid (CLA) precursor vaccenic acid (11t-18:1) and most CLA isomers including the most abundant isomer 9c-11t:18:2 as well as most individual polyunsaturated fatty acids (PUFA) exhibited low heritability (<0.25) in both tissues. However, saturated fatty acid 14:0 and individual monounsaturated fatty acids (MUFA) 9c-14:1 and 9c-16:1 had higher heritability estimates in both tissues (0.41 ± 0.1 to 0.68 ± 0.11). Accuracies of predicting direct genomic breeding values for the fatty acid composition in the beef tissues were also evaluated based on 35 447 single nucleotide polymorphisms (SNP) markers. Accuracy of genomic prediction for most of the fatty acids including beneficial fatty acids 11t-18:1, sumCLA, MUFA, PUFA were at a lower end (<0.30). However, moderate accuracies of genomic prediction (0.35-0.53) were obtained for individual fatty acids 14:0, 9c-14:1, 9c-16:1 and fatty acid health index (HI), which was defined as HI = (total MUFA + total PUFA)/(4 × 14:0 + 16:0) in the LL tissue, indicating a potential to improve healthfulness of beef through genomic selection.
Nonruminant Nutrition Antibiotics have been included in poultry feeds to improve growth performance. However, it is a concern that pathogens have become increasingly resistant to antibiotics. Lysozyme, 1,4-β-N-acetylmuramidase, is a potential replacement for antibiotics. This enzyme cleaves the glycosidic bond between the N-acetylmuramic acid and N-acetylglucosamine in bacterial peptidoglycan of the cell wall. Two trials were conducted using clean or used litter to determine the effect of 100 ppm lysozyme in feed on growth performance and intestinal microbiota of broiler chickens in each period of the growth cycle. The clean litter trial and used litter trial were each analyzed as a one-way analysis of variance with length of time in which 100 ppm lysozyme was fed to the birds as the main factor (-ve lysozyme days 0-35; +ve lysozyme days 0-5; +ve lysozyme days 6-14; +ve lysozyme days 15-24; +ve lysozyme days 25-35; +ve lysozyme days 0-35; +ve antibiotic days 0-35). The clean litter trial consisted of two experiments which were analyzed together. In each experiment of the clean litter trial, 2240 male Ross 308 broiler chickens were housed in 56, 150 cm × 218 cm, floor pens equally distributed within 4 rooms. The used litter trial was conducted using 2184 male Ross 308 broiler chicken housed in 84, 99 cm × 218 cm, floor pens equally distributed within 4 rooms. Effects of lysozyme were not detected under clean condition (P > 0.05). The birds fed control, antibiotic and lysozyme diets throughout the trial grew to 1884, 1897, and 1863 g bird −1 respectively on day 35, while the average FCRs were 1.64, 1.66, and 1.62 respectively. When used litter was provided, growth performance was not improved by lysozyme (P > 0.05). When birds were fed control, antibiotic and lysozyme diets throughout the trial, the day 35 body weights were 2170, 2175, and 2147 g bird −1 respectively, while the average FCRs were 1.44, 1.41, and 1.45 respectively. However, feeding lysozyme to birds from days 5-14 and throughout the trial reduced the number of E. coli in the ileum compared with feeding antibiotic to birds (P < 0.05) (1.7 × 10 4 cfu g −1 , 1.9 × 10 4 cfu g −1 , and 9.3 × 10 4 cfu g −1 respectively). Dietary lysozyme at 100 ppm has potential to maintain healthy intestinal microbiota. The study was carried out to determine the effects of Moringa oleifera aqueous leaf extract on semen characteristics, fertility and hematological indices of Dominant black breeder cocks. A total of twelve (12) Dominant black breeder cocks of 40 mo old with average weight of 2.24 ± 0.09 kg and 90 hens were used in this research. The cocks were divided randomly into 3 treatments of T1, T2 and T3. Cocks in T1 received 5 mL each of distilled water (control), T2 received 5 mL each of the Moringa oleifera aqueous leaf extract (MOALE), prepared at the ratio of 5 g of Moringa oleifera leaf (MOL) to 10 mL of distilled water (5 g 10 mL −1 ) and T3 received 5 mL of the MOALE prepared at the ratio of 10 g of MOL to 10 mL of water (10 g 10 mL −1 ). Semen and blood samples were collected from the cocks before the experiment and at day 7, day 14 and day 21 post administration of the MOALE for evaluation.
The results of the semen characteristics show that semen volume and normal sperm cell were significantly (P < 0.05) different, while other parameters were not. The highest semen volume (0.59 mL) was recorded in T2, while the lowest semen volume (0.34 mL) was recorded in T1. The highest value for normal sperm cell (79.38%) was recorded in T2, while the lowest (72.50%) was recorded in T1. The result of the haematological indices shows that there was significant (P < 0.05) difference in the HB, PCV, RBC, MCH, MCV, lymphocytes and neutrophiles while WBC, MCHC and monocytes were not significantly (P < 0.05) different. The highest value for HB (12.17 g dL ) was recorded in T3, while the lowest (10.11 g dL −1 ) was recorded in T1. The highest value for RBC (4.72 T L −1 ) was recorded in T3, while the lowest was recorded in T1. The highest value for PCV (36.63 T L −1 ) was recorded in T3, while the lowest was also recorded in T1.
However the administration of MOALE had no adverse effect on the haematological indices and fertility. However, fertility increase as the concentration of the MOALE increases. It is recommended that MOALE could be administered at T2 (5 g 10 mL Brazil has 1.76% (140 000 km 2 ) of its territory occupied by the Pantanal biome, an immense periodically inundated region that is internationally recognized for its extraordinary fauna, particularly species of mammals, and unique environmental characteristics. Amid this great biological diversity, cattle cutting is the main activity performed over approximately 80% of private lands, with large ranches supporting 4.5 million head of cattle and 60 000 horses. However, livestock has positive basic conservation value among ranchers, who are proud of their natural heritage and maintain positive attitudes towards conservation. The aim of this study was to evaluate the production system in the Pantanal region, taking into account the livestock productivity and quantifying the mamal species living with cattle and horses on a daily basis. The ranch is located in the municipality of Miranda, coordinates 20°05′S and 56°4 7′W and in the state of Mato Grosso do Sul. It has an area of approximately 80 000 ha (42 000 on the plateau and 38 000 in the Pantanal), where 3 fields were sampled with individual areas of 86.0, 104.6, and 65.1 ha, totaling 255.7 ha. We installed 8 camera traps in the fields and every 28 d collected the captured images. During the sampling period, the stocking density of each area ranged from 0 to 4 units per hectare, and a total of 2776 heads. The number of observed mammals by species with their respective frequencies were Tapirus terrestris (n = 82) 5.99%; Hydrochoerus hydrochoeris (21) 1.53%; Tayassu tajacu (74) 5.41%; Blastocerus dichotomus (3) 0.22%; Dasyprocta azarae (54) 3.94%; Rhea americana (8) 0.58%; Eira barbara (1) 0.07%; Leopardus pardalis (34) 2.48%; Sylvilagus brasiliensis (73) 5.33%; Cerdocyon thous (35) 2.56; Chrysocyon brachyurus (1) 0.07%; Procyon cancrivorus (18) 1.31%; Puma concolor (6) 0.44%; Panthera onca (33) 2.41%; Nasua nasua (69) Aleutian mink disease virus (AMDV) is the causative agent of Aleutian disease (AD), which causes economic losses to the mink industry worldwide, including Nova Scotia (NS). There is no treatment or vaccine for AD and a test-and-removal strategy has been used to eradicate the virus, with limited success. Wild mink is a reservoir of AMDV and could be a risk factor for persistent viral infection and re-infection of clean farms. The objective of this study was to investigate whether the source of an outbreak, which occurred on several AMDV-free farms in NS in 2012 and 2013, was AMDV from wild mink. We bi-directionally sequenced two segments of the AMDV genome, including 1040 and 980 bp of the NS1 and VP2 genes, respectively, in two mink from each of the nine infected farms. All 18 samples had the same sequences in both regions of the virus, suggesting that contamination of these farms originated from a single source. The entire AMDV coding region (full-seq), from nucleotide 206 to 4349 (4143 bp), was bi-directionally sequenced in 25 wild mink which had been trapped in seven NS counties, between 2008 and 2011. Three data sets were constructed: dataset 1, containing fullseq of AMDV from the 25 wild mink and the six farmed mink sequences available on GenBank; datasets 2 and 3, containing the NS1 and VP2 fragments from the outbreak, each along with the corresponding sequences from the wild mink and GenBank. Three phylogenetic analyses were performed on the AMDV nucleotide sequences using the Maximum Likelihood method. Phylogenetic analysis of the full-seq revealed that the GenBank sequences formed a clade separate from the wild mink AMDV. Analysis of the NS1 region demonstrated high phylogenetic consistency with the tree, based on the full-seq, suggesting similar evolutionary dynamics. This analysis showed that the virus that caused the outbreak was most closely related to the farmed mink sequences on GenBank, forming a unique clade, indicating that wild mink were not the source of the recent NS outbreak. The tree, based on the VP2 gene, did not confirm the findings from the NS1 phylogeny, as a result of differences in evolutionary history, possibly due to the presence of recombination in this region. This finding suggests that the location of a sequence fragment along the virus genome influences the phylogenetic relationships among AMDV isolates.
P02-GS The effect of two direct fed microbials on calf's performance and oxidative burst capacity during the early period of growth. There is interest in the use of direct fed microbials (DFM) as substitutes for antibiotics growth promoters in farm animal production. However, little information exists on the effects of DFM on calf performance during the early period of growth. The aim of this study was to examine the effect of two DFM on calf performance and oxidative burst capacity. Forty eight calves (2-7 d old) were blocked according to body weight and circulating IgG and separated into four treatments as follows; (1) Control (CTRL) fed milk replacer with starter diet introduced gradually in the third week of the experiment (2) CTRL supplemented with Saccharomyces cerevisiae boulardii CNCM I-1079 (SCB)(7.5 × 10 9 cfu L −1 milk replacer + 3 × 10 9 cfu kg −1 feed), (3) CTRL supplemented with Lactobacillus acidophilus BT1386 (LA) (2.5 × 10 8 cfu L −1 milk replacer + 1 × 10 9 cfu kg −1 feed −1 ); and (4) CTRL supplemented with tetracycline (528 mg L ) before weaning and chlortetracyclin (55 mg kg −1 ) after weaning. After weaning animals were fed starter diet, hay and their respective treatments. Milk replacer and starter diet intake were monitored daily and body weight weekly. Blood glucose concentrations were measured weekly using a spectrophotometric assay. Polymorphonuclear neutrophils were isolated from blood samples collected on experiment days 15 and 43 (pre-weaning) 47 and 54 (weaning) 59, 66 and 87 (post-weaning) and stimulated with lipopolysaccharide (LPS) and phorbol myristate acetate. Oxidative burst capacity was measured using flow cytometry with dihydrorhodamine123 as the fluorescent probe. The effect of treatments on data were analyzed using a completely randomized block design with repeated measures.
Our results showed that feed intake and weight gain were similar for all treatments. Likewise, treatments had no effect on glucose levels throughout the experimental period. However, the concentration of glucose reduced drastically (P < 0.0001) after weaning. The SCB group had a higher oxidative burst potential throughout the study and especially during weaning as compared to the other treatments. The difference between SCB and control was significant (P < 0.05) on days 54 (weaning), 59 and 87 (post-weaning). There was generally a decrease in oxidative burst potential during weaning for all treatments with SCB showing superior performance at this point.
High levels of sanitary conditions might be responsible for the lack of differences in weight gain between treatments. Glucose levels were lowered after weaning since an important and ready source of glucose in the milk replacer was no longer available. Our results suggest that SCB could improve oxidative burst capacity of cells especially during critical periods of stress like during weaning. Aflatoxins are a class of secondary toxic metabolites produced mainly by Aspergillus species. Aflatoxins occur widely in naturally contaminated animal feeds and human foods, and constitute a great threat to the health of animals and humans due to their teratogenic, carcinogenic, mutagenic and immunosuppressive effects. Nevertheless, physical and chemical strategies for the elimination or inactivation of aflatoxins have some limitations such as losses in the nutritional value and the palatability of feeds. Therefore, none of these strategies is sufficient to completely ensure feed safety or are they cost effective. For its simplicity and affordability, researcher has focused on the biological detoxification of mycotoxins using microorganisms or enzymatic preparations.
P03 Ameliorative effects of
In this regard, a strain of Bacillus subtilis ANSB060 possessing a strong ability to detoxify aflatoxins has been screened from catfish gut by our group. The aim of this research was to investigate the toxic effects of aflatoxins and efficacy of an aflatoxin biodegradation preparation (B. subtilis ANSB060) to reduce their effects on broiler chickens' growth performance, meat quality, antioxidant function and aflatoxin residue concentrations when exposed to them at naturally-occuring levels of contamination.
Six replicates of ten broilers each were assigned to one of seven dietary treatments, which were labeled C0 (basal diet); M0 (basal diet containing moldy peanut meal); C500 and C1000 (C0+ 500 or 1000 g t −1 aflatoxin biodegradation preparations, composed mainly of ANSB060); and M500, M1000 and M2000 (M0+ 500, 1000, or 2000 g t −1 aflatoxin biodegradation preparations). The concentrations of aflatoxin B1, B2, G1, and G2 in the moldy diets (M0, M500, M1000, and M2000) fluctuated around 70.7 ± 1.3, 11.0 ± 1.5, 6.5 ± 0.8, and 2.0 ± 0.3 μg kg −1 , respectively. The results showed that the M0 diet contained aflatoxin caused a significant decrease in average daily weight gain and an obvious increase in feed intake (P < 0.05), with a feed: gain ratio increasing from d 8 to 42 as compared with the C0 diet, meanwhile the aflatoxin in moldy diet can result meat quality in deterioration, decrease serum and hepatic GSH-Px activity, and increase aflatoxin residues in broilers' livers significantly (P < 0.05). The addition of ANSB060 to the aflatoxin-contaminated diets obviously offset these negative effects (P < 0.05), leading to the conclusion that ANSB060 has a protective effect on growth performance, meat quality and body's antioxidant function, while reducing the amount of aflatoxin residues in the livers of broilers fed naturally moldy peanut meal.
P04 Motility of Boer buck spermatozoa stored fresh for 72 h.
O.A. Ajao
This study was aimed at evaluating the effects of Biladyl ® and Triladyl ® extenders, ambient and refrigerated temperatures (5, 12, and 17°C) on the motility of Boer buck spermatozoa stored for 72 h period of storage. Four (n = 4) healthy Boer bucks aged 3.12 ± 0.55 yr were ejaculated using artificial vagina (AV) once every 4 d for six replicates. The semen samples were pooled and divided into two equal halves. One half was extended in a two-step Biladyl ® extender (semen sample plus Biladyl ® Fraction A made up half of the final volume) and the other with Triladyl ® , both at ratio 1:5 v/v (semen to extender). Each of the extended semen divisions was further divided into four equal parts; one of the four was stored at ambient temperature and the others at 5, 12, and 17°C. Data were analyzed by analysis of variance (ANOVA) for a 2 × 4 × 6 factorial in a completely randomized design, using the GLM procedure of Minitab (Minitab 2013). Spermatozoa motility was evaluated using Sperm Class Analyzer (SCA) after every 12 h for 72 h. Extender type (E) and storage temperature (T) had highly significant effects (P < 0.01) on the total motility (TM) of Boer buck spermatozoa kept at the refrigerated temperatures after 72 h of storage compared to the TM of spermatozoa stored at ambient temperature which were the lowest in both extenders. Biladyl ® had 68% TM on spermatozoa kept at ambient temperature, 85% TM at 5°C, 89% TM at 12°C and 90% TM at 17°C; and Triladyl ® had 64% TM at ambient temperature, 88% TM at 5°C, 89% TM at 12°C and 90% TM at 17°C. The highest progression obtained after the 72 h was 34% as observed from the semen kept at 17°C in Biladyl ® and 45% in the semen kept at 17°C Triladyl ® . With suitable protocol, both extenders can maintain goat sperm motility at specific refrigerated temperatures when kept fresh for up to 72 h. During the early period of life, inadequate immune development and weaning stress contribute to increased susceptibility to infectious diseases. Feed additives including probiotics and vaccines are administered to strengthen adaptive immune development. The aim of this study was to evaluate the proliferating ability of lymphocytes of calves receiving probiotics or antibiotics following stimulation with different mitogens and vaccines during the early period of growth. Forty-eight~5 d old calves were blocked according to birth weight and IgG level into one of four treatments: (1) control (CTL): milk replacer + starter diet (from third week of experiment); (2) CTL + Lactobacillus acidophilus BT1386 (2.5 × 10 8 cfu L −1 milk replacer + 1 × 10 9 cfu kg −1 feed); (3) CTL + Saccharomyces cerevisiae boulardii CNCM I-1079 (SCB) (7.5 × 10 9 cfu L −1 milk replacer + 3 × 10 9 cfu kg Calf's immune system was not fully efficient at birth. Its functional capacity, measured by cell proliferation to mitogenic agents, was enhanced with age (P < 0.05, day 22 vs. day 43) before being abruptly impaired during the weaning period. After weaning, immune cells showed better ability to proliferate to mitogenic stimuli than before weaning (P < 0.05). Significant enhancement of proliferative response following ovalbumin vaccination was achieved with SCB treatment (P < 0.05). Lymphocyte response to inforce ™ 3 stimulation approached significance by SCB treatment. None of the major immune cell populations measured differed significantly between treatments implying that enhancement of proliferation to vaccine antigen in SCB treatment was not caused by a higher proportion of a particular type of immune cell. Results showed that SCB has the potential to strengthen calf immune system in the first weeks of life, a critical period of disease susceptibility. More data with a higher number of calves is needed to validate our findings.
P06 Identification of the anatomical location on the pig body ensuring the most efficient use of infrared thermography for the assessment of body temperature variation in response to physical stress. The objective of this study was to identify the best anatomical location for the measure of infrared body temperature (IR) that could be used to monitor the variation in the physiological status of pigs in response to stress. The study was conducted using a total of 63 crossbred gilts (104 ± 5 kg BW). Pigs were subjected to a handling stress test (HST), which consisted in driving cohorts of 3-4 pigs out of the pen and through the farm alley in three consecutive laps. The following measures were taken at resting in the pen, prior to the HST, and right after HST: blood lactate level (LAC), rectal temperature (RT) and IR skin temperature at three different anatomical locations, behind ear (BE) and, on the neck and rump surface (NS and RS). The IR thermograms were analysed using the IR Thermography Cronista Professional Software (GRAYESS Inc., FL, USA). LAC, RT and IR temperature data were analysed using the MIXED procedures of SAS.
Correlations were determined between IR temperature, taken at different anatomical sites, and RT or LAC. LAC levels and RT increased significantly after HST (P < 0.001). Likewise, IR skin temperature increased after HST (P < 0.001) at all anatomical locations, with greater temperatures being found at BE followed by NS and RS sites. LAC concentration after HST was correlated with IR temperature at the RS (r = 0.37; P = 0.004) and NS (r = 0.27; P = 0.04), whereas RT was correlated with IR temperature at BE (r = 0.29; P = 0.02) and RS (r = 0.35; P = 0.005) sites at resting prior to HST. The results of this study showed that IR thermography may be a potentially useful technique to measure physical stress and that behind the ears is the best anatomical site to measure body temperature using IR technology.
Breeding and Genetic P07-GS isomiR selection and cross detection will affect accurate quantification of miRNA expression. Next generation sequencing technologies have supported the explosion of detected miRNAs and their various isomiRs. In our recent work on the analysis of the miRNome of bovine mammary gland by miRNA-sequencing, we found that qPCR validation of the expression of some miRNAs did not correlate well with miRNA-seq data. We noticed that the sequences of some dominant isomiRs of the affected miRNAs in our study differed from the consensus miRBase sequences by 1-3 nucleotides. Since the primers used in qPCR validation of our miRNA-Seq data were designed based on the miRBase sequences, we speculated that the inconsistences between our miRNA-seq and qPCR results could be due to the fact that only the isomiRs that corresponded to consensus miRBase sequences were being quantified instead of the dominant sequences detected by our miRNA-Seq data. Thus, the objective of the current study was to evaluate the effect of isomiR selection on accurate qPCR quantification.
RNA samples from bovine mammary gland of four cows at mid lactation previously characterized by miRNA-Seq were used as biological replicates. Three miRNAs (miR-21-5p, miR-23b-3p, and miR-200a) were selected based on our previous miRNA-seq results. The isomiRs with corresponding miRBase consensus sequences for these miRNAs were named miR-21-5p-iso, miR23b-3p-iso, and miR200a-iso. miRNA specific primers were designed for each miRNA and its isomiR. Total RNA was first reversed transcribed by a universal primer and then quantified by qPCR using SYBR Green chemistry.
Our previous sequencing data showed that miR-21-5p and miR23b-3p (dominant sequences) were 5.1 and 2.8 fold more expressed than miR-21-5p-iso and miR-23b-3p-iso. Here, the qPCR results agreed with miRNA-Seq data by demonstrating a 16.0 and 3.7 fold more expression of miR-21-5p and miR-23b-3p than respectively, miR-21-5p-iso and miR-23b-3p-iso. However, the dominant sequence of miR-200a was 2.5 fold less expressed than miR-200a-iso, which conflicts with sequencing results where a 18 fold higher expression of the dominant sequence was observed. This could be from cross detection of miR-200a and miR-200a-iso as they only differed by two bases at the 3' end, making accurate quantification of each isomiR difficult.
In summary, selection of the correct dominant isomiR will greatly affect miRNA qPCR quantification result and therefore explained the inconsistences between our recent miRNA-seq quantification and qPCR validation results. Furthermore, the primer sequences of assays developed by commercial suppliers should be verified before use as their designs are mainly based on miRBase sequences. Knowledge of the linkage disequilibrium (LD) is important to establish the number of markers necessary for association studies and genomic selection. The objective of this study was to evaluate the extent of LD in Frizarta dairy sheep using a high density SNP panel and 267 genotyped ewes. A total number of 47 743 SNPs were made available after application of markers' quality assurance criteria. However, due to calculation limitations, a subset of 15 000 randomly selected SNPs were used to estimate LD measures. Genomewide r 2 and D′ estimates were (average ± SD): 0.0074 ± 0.0138 and 0.1470 ± 0.1509, respectively. Only 63 SNP pairs were found to be in 'strong' LD (r 2 ≥ 0.90) ( Table 1) . In this case, the average intermarker distance was 47.5 kb (range: 0.04-356.0 kb). The majority of SNP pairs showed r 2 values in the class from 0.01 to 0.001, followed by r 2 classes lower than 0.001 and from 0.01 to 0.10 (Table 1) . Highest LD values (r 2 = 0.2703 and D′ = 0.7209) were attained for SNPs placed at a distance of 5 kb, followed by markers placed 15 kb apart (r 2 = 0.1906 and D′ = 0.6248). The r 2 and D′ estimates for markers placed at an average distance of 45 kb were 0.1024 and 0.4712, respectively. The level of LD estimated in this study indicates that a denser SNP panel would be beneficial for association studies and genomic selection in the breed. The genetic predisposition of immune cells is one of the risk factors for the development of bovine paratuberculosis, or Johne's disease (JD). Host tolerance to the intracellular pathogen during the early years and an inefficient immune response are believed to be predisposing factors for disease development. Mycobacterium avium ssp. paratuberculosis (MAP), the causative agent of JD, invades the bovine intestinal tract, where the pathogen is engulfed by macrophages. Because macrophages are the primary reservoir of MAP, priority is given to this specialized immune cell type. Six fecal-positive cows identified by bacterial culture for MAP and six herdmates identified as negative by both serum ELISA and fecal culture were selected. Monocyte-derived macrophages were prepared from the blood of the cows and challenged ex vivo (4 h and 24 h) with live MAP. RNA was harvested, and the global transcriptome was sequenced with 100-base paired-end sequencing using Illumina HiSeq 2000 technology. Bioinformatics RNA-seq data analysis was performed using a MUGQIC RNA-seq pipeline that was initially developed by the McGill University and GÈnome QuÈbec Innovation Centre and later adapted for the bovine genome. Samples from the 4-h and 24-h infection time points were analyzed for differential gene expression between cows status with the Cuffdiff software. A minimum twofold change in gene expression and a P-value less than 0.05 after false discovery rate correction were the criteria used to select for biologically relevant and significant regulated genes associated with MAP infectious status. In total, 243 and 364 genes were identified as being differentially expressed in primary bovine macrophages at 4 h and 24 h post-infection, respectively. Analysis revealed 37 upregulated and 33 down regulated genes affected by MAP infection at both infections time points. According to PANTHER gene ontology software analysis, the genes were mainly associated with the immune system, biological regulation, developmental processes, or the response to stimulus. Interestingly, most (38) of those genes are associated, within the regulation processes category, with cell communication. Because RNA-Seq data provides sequence and therefore genetic polymorphism information, the combination of gene expression and genetic markers associated with MAP infection provided by this experiment can be a powerful tool to identify candidate genes that could help improve disease resistance through genetic selection.
P08-GS
P11 Mammary gland transcriptome profiling of cows fed safflower oil reveals a potential modulatory role for SREBP1 in fatty acid synthesis. Nutritional strategies can improve milk quality by increasing the proportions of beneficial fatty acids (FAs). However, the mechanisms by which nutrients rich in unsaturated FAs drive increased beneficial FAs accompanied by reductions in saturated FAs in milk are still not clearly elucidated. Within this study, nextgeneration RNA sequencing technology was used to study the impact of a diet rich in linoleic acid on the bovine mammary gland transcriptome.
Twelve Holstein dairy cows (35 ± 10 kg milk; 150 ± 50 DIM) were used in a complete randomized block design and fed a total mixed ration of corn:grass silages (50:50) on dry matter basis (control diet) for 28 d (d1-28) followed by a treatment period (d29-56) where animals received the control diet supplemented with 5% safflower oil (linoleic acid rich, C18:2n-6). Milk samples were collected weekly for fat, protein and individual FA determination. Mammary gland biopsies were performed on six cows on day 14 (control period), and days 35 and 56 (treatment period). Global transcriptome was analysed using 100 bp paired-end sequencing and Illumina HiSeq2000 technology. Bioinformatics data management was done with a pipeline developed by Genome Quebec.
Milk fat percent was reduced (P < 0.01) while protein percent was increased (P < 0.01) by treatment. Treatment also reduced (P < 0.05-0.000) C4:0, C8:0, C14:0 and C18:0 proportions while it increased (P < 0.05-0.000) C14:1, C18:1n11t, CLA-10t12c, C20:3n3 and C20:5n3 proportions. RNA-sequencing generated 589 million reads out of which 85% mapped to unique positions on the bovine genome. Eight genes (CSN2, CSN1S1, CSN1S2, LGB, CSN3, LALBA, COX1 and GLYCAM1) out of 11150 expressed made up 73.84% of mapped reads. A total of 103 genes were significantly regulated (32 down-and 69 up-regulated) after FDR correction (FDR p-value < 0.1). Notable was the down-regulation of sterol regulatory element binding protein1 (SREBP1) gene, known to regulate FA synthesis in the mammary gland. Additional regulated genes with roles in FA synthesis/desaturation/ channeling/metabolism included FASN, FADS2, ACSL3, SLC25A20, FABP2, SCP2, AGPAT9 and CD26. Pathway analysis indicated significant enrichment of differentially expressed genes in KEGG PPAR signaling/FA metabolism pathways.
This study has provided an in-depth view of the transcriptomics events that modulate the effect of treatment on milk fat synthesis including reduced saturated FAs yields and increased yields of some beneficial unsaturated FAs. In particular, results suggest a role for SREBP1 in the observed reductions in the yields of some FAs. Our data provide further understanding of mammary lipogenesis and data that may be used in management strategies for increased milk beneficial Fas. Dark cutting beef with pH > 6.0 has lower glucidic potential than normal beef but can be as or more tender; however, studies have indicated that dark cutting beef with pH < 6.0 has glucidic potential approaching normal beef but produces beef that is tough. To investigate the relationship between beef quality, pH and glucidic potential, beef rib (M. longissimus thoracis, LT) muscles from Canada AA (normal, n = 24) and Canada B4 (dark cutting, n = 40) heifer and steer carcasses were collected within 96 h post mortem. Each LT was subsampled for intramuscular pH, glucidic potential and sarcomere length. The remainder was cut into halves (anterior and posterior) which were packaged under vacuum and randomly assigned balanced for position to aging for 7 or 21 d at 4°C. Canada B4 LT were sorted into atypical (pH < 5.9, ATB4, n = 20) or typical (pH > 5.9, TB4, n = 20). After aging, each LT was assessed for colour (Commission Internationale de L'Eclairage), drip loss, cooking loss and Warner-Bratzler shear force (WBSF). Data were analysed using the MIXED procedure in the Statistical Analysis System (SAS) (Version 9.3, SAS Institute Inc., Cary, North Carolina). Sources of variations included gender, grade and their interaction while carcass sampling date was deemed random. For glycolytic potential, carcass weight, rib eye area, subcutaneous fat and abattoir lairage time were tested individually as covariates. Beef quality data were analysed as a split-plot, where gender and grade were tested in the main plot and aging in the sub-plot. Where models were significant (P < 0.05), differences between means were determined by least square mean differences.
Carcass Quality and Carcass Evaluation
Increased LT pH was accompanied by reduced lactate and residual glycogen concentrations, and decreased glucidic potential, redness and yellowness. Cooked LT WBSF of ATB4 carcasses, unlike that of TB4 carcasses, remained higher than that of Canada AA carcasses even after 21 d aging. Sarcomere length was unrelated to WBSF (r = −0.20, P = 0.102), suggesting that toughening of ATB4 LT may be due to low proteolytic enzyme activity. Lairage time was positively associated with pH (r = 0.66, P < 0.0001) and negatively correlated with glucidic potential (r = −0.62, P < 0.0001). LT glucidic potential was lowest for the TB4 carcasses, but that of the ATB4 was theoretically sufficient to attain normal beef pH and colour. Results confirmed that ATB4 carcasses produced the toughest LT and substantiated discrimination against dark cutting carcasses in the Canadian beef grading system.
Food Safety
P13 Characterization of seven shiga toxin-producing Escherichia coli serogroups in a closed herd of beef cattle from weaning to feedlot placement. Escherichia coli O157:H7 has been the most frequently isolated shiga toxin-producing E. coli (STEC) yet collectively, six non-O157 STEC serotypes including O26, O45, O103, O111, O121 and O145 have emerged as significant sources of severe gastrointestinal illness. The goal of this study was to monitor STEC serogroups (O26, O45, O103, O111, O121, O145 and O157) and associated virulence genes (repA, ehxA, eae, Stx1, Stx2 or saa) in cattle (N = 30) originating from a closed herd. Fecal samples were collected i) at weaning, ii) upon arrival to a feedlot iii) after 30 d on feed (DOF) and iv) after 135 DOF. The samples were enriched and then analyzed by PCR for serogroup and virulence gene fragments. The prevalence of each serogroup and virulence gene was heterogeneous but tended to increase by 135 DOF, with the exception of O121, Stx2, and saa, which decreased after weaning. The most commonly detected serogroup for the duration of the study was O103 (75.8%) followed by serogroups O157 (70.0%), O26 (60.8%), O45 (45.8%), O111 (44.2%), O121 (42.5%) and O145 (32.5%). Total samples positive for toxin or virulence genes were 87.5% for ehxA, 85.8% for Stx1, 60.8% for Stx2, 52.5% for eae and 44.2% for saa. Fecal samples from weaning and 135 DOF time points were also processed for isolation of E. coli 0103 and O157 serotypes using immunomagnetic separation. Confirmed isolates were characterized by pulsed filed gel electrophoresis. A single O157 pulsotype was predominately found in cattle at both time points. The majority (81.8%) of O103 isolates had identical pulsotypes but differed in virulence profiles suggesting widespread movement of mobile genetic elements. This study confirms potentially pathogenic serogroups and virulence factors are readily detected in the cattle population throughout beef production. Fourteen STEC strains (O157, top 6 non-O157) were enriched in pairs for 6 to 78 h in broth and evaluated by quantitative polymerase chain reaction (qPCR). Results suggest after 6 h of conventional enrichment no intra-species culture bias occurred for the tested STEC isolates. However, prolonged enrichments produced biased cultures, with differences in qPCR gene copy number ≥2 log apparent in 12%, 38%, and 52% of competitions after 30, 54, and 78 h of consecutive enrichments, respectively. Some strains out-competed the opponent strain in 100% of competitions. Culture bias could result in several outcomes, including the relevant pathogen being missed and the transmission vehicle being unidentified, or outbreaks attributed to the wrong pathogen or strain due to competition during enrichment. Potential culture bias should be considered and (or) evaluated to minimize errors during routine pathogen screening and epidemic investigations. Gelatin is extracted from animal tissues with heat, with low yields of high quality product. Pepsin may increase gelatin yield without compromising gelatin quality. Bovine lung gelatin (BLG) was extracted at 70 and 80°C followed by pepsin for either two 24 h or one 48 h periods and resulting gelatins characterized. Results (Table 1) showed that pepsin increased gelatin yield and fat-binding capacity but reduced gel strength relative to that of heat-extracted BLG. Gel strength reduction was due to collagen α chain degradation, as heat-extracted BLG contained predominantly collagen γ-, β-and α-chains with some low molecular weight peptides while pepsin-extracted gelatin had decreased β-and α-chains and increased low molecular weight peptides. Bovine lung is a viable source of gelatin for diversified industrial applications and pepsin can be used to extract additional useful gelatin after heat extraction.
P14-GS Competition among pathogenic
Foods and Food Products
P16 Sensory evaluation of cooked pork meat (M. biceps femoris)
with and without ractopamine-HCl by non-trained judges associated to age and gender. A sensory evaluation of the cooked pork meat fed with ractopamine at doses: 0, 5, 10, and 20 parts per million (ppm) over the course of 28 d without withdrawal time, a panel of 72 judges evaluated the color, odor, and flavor of the meat from the ham area (M. bíceps femoris). There were no significant sensorial differences between meats with ractopamine and (0 ppm) control meats. Panelist's age, but not the sex, showed an association with sensorial ratings (i.e., higher scores by older panelists, P < 0.05) and illustrates the need of using each panelist as his or her own control. Moreover, meat from fed swine with ractopamine for 28 d without withdrawal was generally well accepted by the panel of judges.
Forages and Pastures
P17 Pasture management and strategic supplementation on beef cattle productivity grazing Brachiaria brizantha pasture. The purpose of this experiment was to study the effect of different canopy height of Marandu pasture and the association of supplementation on animal production and gain by area (kg ha −1 ) during the summer were evaluated three canopy height 15, 25 and 35 cm and level of supplementation. Animals in 15 cm of canopy height were supplemented with 0.3 and 0.6% of body weight (BW) while animals in 25 cm were supplemented with 0.1 and 0.3% of BW and animals maintained in 35 cm of canopy height were supplemented with mineral salt (MS) and 0.1% of BW. One hundred twenty six young Nellore bulls (initial BW: 231.9 kg and final BW: 346.7 kg) were utilized split in six treatments and three replication (paddock), totaling 18 paddocks. The completely randomized design was utilized. The average daily gain do not differ between treatments, however, carcass gain was great for animals supplemented. The highest values were reported for animals in 15 cm supplemented with 0.6, 25 cm and 0.3% of supplement and 35 cm with 0.1% whilst lower value was achieved in animals in 35 cm receiving mineral salt. Increase the canopy height decrease the gain by area due the lower stock rate. By this regards, increase the canopy height can decrease the level of supplement without effect on animal performance, furthermore, marandu pasture managed in 15 cm associate with supplement of 0.3% and 0.6% of BW might reflect in high gain by animal and area. Note: SD = standard deviation; U = U-value; P = probability of difference due to random variation.
Feeding systems recommend energy requirements for pregnant goats based on data from sheep without considering mammary gland composition. Indeed, there is a lack of studies comparing ruminant species and its differences for energy requirements, especially during pregnancy. The objective of this study was to model the energy content of pregnant uterus (ECPU) and energy content of mammary gland (ECMG) of dairy goats and compare the extension of the difference from sheep. Our database was composed by 2 studies with dairy goats and 2 studies with sheep, which determined the ECPU and ECMG using the comparative slaughter technique. The study was performed as a meta-analysis approach using a non-linear model comparing species (sheep × goats) and type of pregnancy (single × twin) from 50 to 140 d of pregnancy. ECPU and ECMG data were fitted to exponential model (y = W0 e kt ) using nlinmix macro of SAS (v 9.4). Species, type of pregnancy, and days of pregnancy were considered as fixed effect in the model, whereas the study effect and errors were considered random. We found different equations between species and type of pregnancy to predict ECPU (P < 0.01) and ECMG (P < 0.05) ( Table 1 ).The total amount of energy in pregnant uterus + mammary gland leads to greater energy requirements during pregnancy for sheep carrying twins followed by goats carrying twins and both species carrying single fetus. In conclusion, the energy is differently used by sheep and goats during pregnancy and thus diets must be adequately formulated for the latter species during this period, considering the different requirements. Net requirements of protein for pregnant goats reported by feeding systems are adapted from sheep. However, it is known that goats have metabolic characteristics that differ from sheep and there is a lack of studies about protein requirements for goats, especially during pregnancy. The objective of this study was to model the protein content of pregnant uterus (PCPU) and protein content of mammary gland (PCMG) of dairy goats and compare the results with sheep. Our database was composed by 4 studies (2 with dairy goats and 2 with sheep) which determined the PCPU and PCMG using the comparative slaughter technique. We performed a meta-analysis using a non-linear model (y = W0 e kt ) to compare species (sheep × goats) and type of pregnancy (single × twin) from 50 to 140 d of pregnancy using nlinmix macro of SAS (v 9.4). Species, type of pregnancy, and days of pregnancy were considered as fixed effect in the model, while the study effect and errors were considered random. Parameters of equations were different between specie and type of pregnancy to predict PCPU (P < 0.05) and PCMG (P < 0.08) ( Table 1) . Sheep carrying twins have greater PCPU whereas goats carrying twin have greater PCMG. Considering the total amount of protein in pregnancy products, sheep carrying twins have greater protein requirements during pregnancy, followed by goats carrying twins and both breeds carrying single. In conclusion, is not adequate to adapt data from sheep to predict requirements for goats during pregnancy.
Meat Science and Muscle Biology P21 Effects of dietary alpha-lipoic acid and acetyl-l-carnitine on growth performance and meat quality in arbor acres broilers. Alpha-lipoic acid and its reduced form, dihydrolipoic acid (DHLA), have received widespread attention as antioxidants with both preventative and therapeutic uses in humans and laboratory animals. Acetyl-L-carnitine (ALC) is an acetylated form of L-carnitine which is derived from lysine and methionine. The major metabolic role of L-carnitine appears to be the transport of long-chain fatty acids into the mitochondria for β-oxidation. ALC treatment was also found to restore mitochondrial function and ambulatory activity. An experiment was conducted to evaluate the effects of dietary alpha-lipoic acid (LA) and acetyl-L-carnitine (ALC) on growth performance, carcass characteristics and meat quality in Arbor Acres broilers. A total of 486 1-d-old male Arbor Acres broilers were randomly allocated to 9 dietary treatments, 9 treatments were group A (0 mg kg −1 LA and 0 mg kg −1 ALC), group B (50 mg kg −1 LA and 0 mg kg −1 ALC), group C (100 mg kg −1 LA and 0 mg kg −1 ALC), group D (0 mg kg −1 LA and 50 mg kg −1 ALC), group E (50 mg kg −1 LA and 50 mg kg −1 ALC), group F (100 mg kg −1 LA and 50 mg kg −1 ALC), group G (0 mg kg −1 LA and 100 mg kg −1 ALC), group H (50 mg kg
LA and 100 mg kg −1 ALC), group I (100 mg −1 kg LA and 100 mg kg −1 ALC). Birds were slaughtered at 42 d old. Average daily gain (ADG), average feed intake (AFI), feed conversion rate (FCR), eviscerated rate, breast muscle percentage, thigh muscle percentage, abdominal fat percentage, liver weight, muscle color (L* value, a* value, b* value), pH values at 45 min and 24 h postmortem were measured. Results showed that there existed an interaction between LA and ALC in growth performance of broilers, carcass traits and meat quality. The overall result is that high level of LA and ALC led to lower AFI, ADG (p < 0.01), lower abdominal fat percentage, liver weight (p < 0.01), lower L* value, a* value, and b* value of breast muscle, L* value of thigh muscle (p < 0.05), and higher FCR (p < 0.01), eviscerated rate (p < 0.01), breast muscle percentage, thigh muscle percentage (p < 0.05), a* value, pH 45 min and pH 24 h of thigh muscle (p < 0.01). These results suggested that dietary LA and ALC contributed to the improvement of meat quality in broilers.
P22-GS Carnosine levels in the porcine longissimus muscle and its association with meat quality traits and carnosinerelated genes expression. Carnosine, a β-alanine and L-histidine dipeptide, has antioxidant properties and is abundant in skeletal muscle where it acts as an intracellular pH buffer. Our study objectives were: 1) to assess carnosine content in the longissimus muscle of Duroc (n = 85), Landrace (n = 92) and Yorkshire (n = 105) pigs and 2) to look for associations between muscle carnosine content and meat quality measurements and carnosine-related gene expression. A total of 282 pigs from 16 breeding farms across Canada entered the Deschambault test station (Quebec). Pigs were fed ad libitum following a 3-phase feeding program and were slaughtered at 120 kg. Carcasses were tracked individually at the plant to allow longissimus muscle sampling immediately after slaughter and meat quality measurements 24 h post mortem. Total RNA was extracted from muscle samples and analyzed by quantitative PCR with primers for carnosine synthase (CARNS1), CNDP dipeptidase-2 (CNDP2), β-alanine transporters (SLC36A1and SLC6A6), β-alanine transaminase (ABAT) and carnosine/ histidine transporters (SLC15A4 and SLC15A3). Carnosine was extracted from muscle tissue and quantified using high performance liquid chromatography. An ANOVA was first conducted to determine differences in carnosine and carnosine-related genes among breeds. There was a breed effect for carnosine content (P < 0.05) and for ABAT, CARNS1, CNDP2 and SLC36A1 mRNA abundance (P < 0.05), the highest values being observed in Duroc. For each breed, animals were grouped in three categories based on their muscle carnosine content (Low, Medium and High). The presence of associations between carnosine content and mRNA abundance and meat quality parameters was then determined with the MIXED procedure of SAS using a univariate model (3 levels: Low, Medium and High) and means were compared using a Student test with a Tukey adjustment. In Duroc, the mRNA abundance of CARNS1 was higher in the Low than in the Medium and High carnosine groups (P < 0.05), whereas the highest SLC15A3 and SLC15A4 mRNA abundance was observed in animals with High carnosine content (P < 0.05). Associations between carnosine content and meat quality traits were observed in all breeds, but this was more pronounced in Duroc showing the highest concentrations of carnosine. Indeed, these pigs had the lowest glycolytic potential, colour b* and L* and freezing loss and the highest pH 24 h. This study shows that muscle carnosine content is associated with pork meat quality parameters and that carnosine-related genes mRNA abundance is breed specific and related with muscle carnosine content.
Nonruminant Nutrition Providing energy is important in meeting the dietary need of domestic animals. This experiment was conducted for thirty five days to investigate the influence of biscuit waste as replacement for maize on growth performance of finishing broiler. A total of one hundred and sixty five (165) four weeks old Anak Titan broiler was used for the study. The broiler chickens were randomly allocated into five dietary treatments(1, 2, 3, 4 and 5) containing biscuit waste meal (BWM) at 0%, 13%, 26%, 39% and 52% levels of inclusion representing 0%, 25%, 50%, 75% and 100% replacement value for maize. Diets were fed to birds' ad-libitum.
Results on the performance indices showed that on the average live weight, feed conversion ratio, protein efficiency ratio and daily weight gain were significantly (P < 0.05) influenced with increasing level of biscuit waste with bird fed on diet 4 (75% BWM) recording highest live weight gain than those on other diets. However, the inclusion of biscuit waste meal did not significantly (P > 0.05) affect feed intake of the diets. The cost benefit analysis showed that cost of feed per kilogram (kg), cost of feed consumed per bird, cost of feed per kg weight gain in naira(N ¼) value decline with increasing levels of BWM with the birds on diet 4 translating to higher profit than others. Hence, BWM can replace maize in broiler finisher diet without any adverse effect on feed intake and growth performance of Anak Titan broiler thus enhancing optimum profit.
P24 Effect of feeding low protein diets formulated with synthetic amino acids on the production performance and of laying hens. Lowering the protein content of layer diets may reduce the cost of the diet while supplementing with amino acids may improve the production efficiency by supplying the required amounts of amino acids without dietary excesses. A trial designed as a 2 × 2 factorial with the main factors being dietary protein level (breeder recommended level for each phase of production and low crude protein dietary level for each phase of production with digestible amino acids requirements met with synthetic amino acids (lysine, methionine, threonine, tryptophan) and strain of hen (Lohmann LSL-Lite White (LW) and Lohmann Brown (LB) One hundred LW and 100 LB hens were fed the experimental isocaloric diets starting at 20 wk of age for nine 28-d periods. The LW hens produced more eggs (94.7%) than the LB hens (92.7%). Level of crude protein in the diet did not affect (P > 0.05) egg production (94.1% and 93.2%; breeder recommended and low protein, respectively). Hens fed the low protein diets consumed less (P ≤ 0.05) feed (109.4 g hen -1 d -1 ) than those fed the breeder recommended protein level diets (111.2 g hen -1 d -1 ). The LB hens were heavier (P ≤ 0.05) (1978 g hen -1 ) than the LW hens (1742 g hen -1 ). Level of dietary protein did not affect (P > 0.05) body weight (1894 and 1826 g hen -1 ; breeder recommended and low protein, respectively). Hens fed the breeder recommended level of crude protein diets produced heavier (P ≤ 0.05) eggs (61.5 g egg -1 ) than those fed the low crude protein level diets (60.2 g egg -1 ). An interaction (P ≤ 0.05) between protein level and period was observed for egg specific gravity. At 45 wk of age egg specific gravity of eggs produced by hens fed the low crude protein level diets was greater (1.079) than that of eggs from hens fed the breeder recommended level of crude protein diets (1.077). Hens consuming diets formulated for reduced crude protein levels which met the digestible lysine, methionine, threonine, and tryptophan requirements with synthetic amino acids when required produced overall smaller eggs with improved shell quality late in the production cycle.
P25
The effect of high mineral content in water on mineral balance and retention of laying hens.
D.S. Ariyamuni and D.M. Anderson
Mineral balance (MB) and retention percent (RP) was evaluated in laying hens supplied with high mineral content drinking water. Three hundred Lohmann LSL-Lite, white laying hens were supplied with five water treatments; 625 ppm magnesium sulphate (MgSO4), 1250 ppm MgSO4, 625 ppm MgSO4 plus 1417 ppm calcium sulphate (CaSO4), 1250 ppm MgSO4 plus 708 ppm CaSO4 and well water (Mg-10 ppm, Ca-56ppm, SO4-56 ppm), in a completely randomized design with 6 replicates per treatment. Five birds were placed in a cage and two adjacent cages represented an experimental unit. Birds were given a standard layer diet ad-libitum. MB (g/ bird/day) and RP (%) was evaluated using total collection method for 4-day period at 42 and 55 wk of age. Mineral input was determined from feed and water while output was calculated from excreta and eggs. The macro and trace minerals were analyzed using Inductively Coupled Plasma/Optical Emission Spectrometry. At 42 wk, Ca, P, K, Cu and Mn balance or RP were not significantly affected by water mineral levels (P > 0.05). However, Mg and SO4 balance and RP were significantly affected by minerals (P < 0.05). Mg balance was high in 1250 ppm MgSO4 plus 708 ppm CaSO4 group when compared to the well water group (P < 0.05). SO4 balance was lowest in the well water group while significantly higher in 625 MgSO4 plus 1417 ppm CaSO4, 1250 ppm MgSO4 plus 708 ppm CaSO4 groups which contained 1500 ppm SO4 at 42 wk (P < 0.05). SO4 retention had the same effect (P < 0.05). At 55 wk, Mg and SO4 balance were significantly affected showing the same effect as in the first study (P < 0.05). Mg and SO4 balance was low in well water and the 625 ppm MgSO4 group when compared to 1250 ppm MgSO4, which contained 250 ppm Mg and 1000 ppm SO4 (P < 0.05). Ca, P, K, Na, Cu, Zn, Fe balance or retention were not affected (P > 0.05) by high Mg, Ca and SO4 contents in water at any stage, but Mn balance was low (P < 0.05) in the well water group when compared to 625 ppm MgSO4 plus 1417 ppm CaSO4 at 55 wk. Therefore, the Ca and trace mineral balance was not affected by high Mg, Ca or SO4 content in drinking water with 416, 125 and 1500 ppm Ca, Mg and SO4 respectively. However, Mg and SO4 balance and RP were increased with high Mg and SO4 in water.
P26
The effect of turmeric on egg yolk pigmentation and production performance of laying hens.
H. DeGruchy and D.M. Anderson
This study evaluated the dietary addition of turmeric on the rate of pigmentation into the egg yolk followed by the rate of depletion of pigment from the egg yolk after turmeric was removed from the diet. Curcumin is the main compound in turmeric responsible for its pigmentation properties as well as beneficial medicinal and antioxidant effects. One hundred 33-wk old Lohmann LSL Lite laying hens were fed 1 of 5 diets, wheat-based control (C), 20 g t Carophyll Red and 20 g t −1 Carophyll Yellow blend (CR + CY), and 2 g kg −1 turmeric (T). All birds were fed the wheat based diet for 14 d followed by random assignment to treatments. Dietary treatments were fed for 15 d after which all birds were fed C for an additional 18 d. Egg production, feed consumption, and body weight were not different (P ≥ 0.05) among treatments. Measurement of colour of the yolks was conducted using the Hunter Lab Miniscan XE TM (Reston, VA). On day 9 after the addition of pigments, the level of pigmentation for all treatments plateaued with the L* score (measurement of light to dark) of eggs from T (69.73) resulting in the same light intensity (P ≥ 0.05) as C (70.52), but lighter (P ≤ 0.05) than CR + CY (63.56), CR (64.85), and CY (67.86) . The a* score (measurement of green to red) of eggs from T (2.21) was more red (P ≤ 0.05) than C (-0.057) but less red (P ≤ 0.05) than CY (6.76), CR (15.12) and CR + CY (16.17) on day 9. The b* score (measurement of blue to yellow) of eggs from T fed hens (49.86) were more yellow (P ≤ 0.05) than those of C (45.86) but less yellow (P ≤ 0.05) than CR (54.87), CY (63.84), and CR + CY (66.10) on day 9. Turmeric did have a positive pigmentation effect on egg yolk and indicates potential for the medicinal and antioxidant effects of turmeric to be transferred into the yolk. A study was conducted to determine the effects of oil levels, heat and enzymes on nitrogen-corrected apparent metabolizable energy (AMEn) and standardized ileal amino acid digestibility (SIAAD) of mechanically-pressed camelina meal (MPCM). The trial was a completely randomized design with 2 oil levels (11.5 or 14.5%) × 2 heat treatments (H+ve or H-ve) × 4 enzymes (carbohydrase, protease, lipase or no-enzyme (NE)) factorial arrangement. Five hundred and ten, Ross-308 broilers were assigned into 17 dietary treatments from Day 15 to 21 (6 birds cage −1 and 5 replicates treatment −1 ). Excreta, ileal digesta and diet samples were collected. AMEn (DM basis) were determined using excreta and diets. The essential amino acid contents of diets and digesta were determined and SIAAD were calculated. AMEn and SIAAD data were analyzed using Proc Mixed procedure of SAS. AMEn of 11.5% MPCM (1235 kcal kg −1 ) was greater (P < 0.05) than 14.5% MPCM (1085 kcal kg −1 ). H+ve MPCM showed a lower (P < 0.05) AMEn (1127 kcal kg −1 ) than H-ve meal (1193 kcal kg −1 ). Carbohydrase improved (P < 0.05) AMEn (1236 kcal kg −1 ) compared to NE (1118 kcal kg −1 ). Ileal tryptophan digestibility was not affected (P > 0.05) by enzyme. When compared to NE, carbohydrase improved (P < 0.05) lysine, histidine, arginine, threonine, phenyl alanine and valine SIAAD from 63 to 67%, 60 to 65%, 70 to 75%, 61 to 65%, 63 to 67% and 61 to 66% respectively, regardless of oil level and heat treatment. The isoleucine, methionine and threonine SIAAD of two meals without enzymes were improved (P < 0.05) from 70 to 77%, 69 to 74% and 61 to 65%, respectively with lipase, regardless of heat. Two oil meals with protease showed an improvement (P < 0.05) in methionine digestibility (74%) compared to meal with NE (69%), irrespective of heat. When compared to NE, protease improved (P < 0.05) leucine digestibility of H+ve MPCM from 63 to 69% while in H-ve MPCM, carbohydrase enhanced (P < 0.05) the SIAAD from 64 to 69%, regardless of oil level. There was no effect (P > 0.05) of oil level on SIAAD except for arginine, threonine and leucine. The leucine (67%), arginine (74%) and threonine (65%) digestibility of 11.5% MPCM was greater (P < 0.05) than respective SIAAD (65, 71 and 61%) of 14.5% MPCM. The phenyl alanine digestibility of H+ve 11.5% MPCM (68%) was greater (P < 0.05) than H+ve 14.5% MPCM (64%). Although heat treatment reduced AMEn, heat did not affect SIAAD. The 11.5% MPCM gave higher AMEn values than 14.5% MPCM. The oil levels affected some SIAAD. Generally, enzymes improved AMEn and SIAAD of MPCM. ) and EO (1162 g bird −1 ) diets, illustrating a treatment-environment interaction. All birds produced similar (P > 0.05) BWG per day regardless of environment. Nonstressed environment birds had higher (P < 0.05) FC (103 g bird
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day −1 ) than the S environment birds (96 g bird −1 day −1 ). FCR was affected (P < 0.05) by an environment-day interaction. Day 10 NS birds had better (P < 0.05) FCR (1.50) than S day 10 birds (1.59). However, day 24 (1.57) and 35 (1.76) NS birds had lower (P < 0.05) FCR than S day 24 (1.47) and 35 (1.65) birds. Similar BW were achieved among BMD, OA+EO and EO alternatives to antibiotics. When stressed, control diet birds decreased in BW while the BMD, OA+EO, and EO supplemented birds all maintained similar BW. This study with broilers evaluated the effect of age on the apparent metabolizable energy (AMEn) of yellow and black full fat canola seeds (FFCS) grown in different locations. Yellow and black FFCS grown in two different locations (Scott, (SK) and Truro, NS (NS)) were evaluated for AMEn at 21 and 33 d of age. Canola seeds were ground and toasted (86°C for 20 min). A 2 × 2 × 2 factorial design experiment (seed color × seed source × age) with repeated measures was used. One hundred and forty four, day-old male broiler chicks were randomly distributed to cages (6 birds per cage). From day 1-14, all birds were fed a common starter diet. From 15 to 21 d of age, the birds were fed one of the five treatments, a basal grower diet or the basal grower diet supplemented with 30% of the test ingredient. From 22 to 25 d of age, all birds were fed basal grower diet. From 26 to 33 d of age, birds were fed one of the five treatments, a basal finisher diet or the basal finisher diet supplemented with 30% of the test ingredients. Celite, an inert marker was used at 0.8% in the grower and finisher diets to determine digestibility. At 20 and 21; 32 and 33 d of age respectively, excreta were collected from individual cages for the grower and finisher phases. Excreta samples were freeze-dried. Gross energy of feed ingredients and excreta were measured using an oxygen bomb calorimeter. There were no interaction effects (P > 0.05) on AMEn among the treatments (seed color × seed source × age). The AMEn of yellow and black FFCS were similar (P > 0.05). Source of seeds did not affect (P > 0.05) AMEn between Scott, SK and Truro, NS. Age of broilers did not influence (P > 0.05) AMEn at 21d (3867 ± 133 Kcal kg −1 ) and 33d of age (4077 ± 140 Kcal kg The objective of this experiment was to evaluate the effect of the dietary inclusion of calcium lactate (CL), calcium bio lactate (CBL) or calcium carbonate (CC) at NRC calcium level, in the presence of 0, 3%, 6% or 9% beef tallow on improving the performance, intestinal digestion and absorption of broiler chicks. Where, CBL derived from reacted between calcium hydroxide and biologically lactic acid secreted from lactic acid bacteria based on probiotic. Threehundred-and-sixty-day-old Cubb 500 broiler chicks were fed twelve treatments containing three calcium sources and four fat levels in a 3 × 4 factorial design with three replicates, ten chicks each. Weight gain (WG), feed intake (FI), feed conversion rate (FCR), blood composition, nutrient digestibility and soap formation were recorded up to 7 wk of age. The weight gain of broilers fed diets containing CBL with 6% tallow fortified diet was higher than those fed CL plus 6% tallow. Improvement (P < 0.05) in FCR was observed when broilers fed diets contained CL or CBL compared to those fed diets contained CC with different fat levels. Abdominal fat was increased (P < 0.05) when broilers fed diets containing CBL with 9% fat than those fed the other calcium sources and fat levels. The digestibilities of all nutrients were higher (P < 0.05) with broilers fed diets contained CBL or CL plus 6% tallow than those fed diets contained CC with different fat levels. The highest amount of excreted fat as soap formation were noticed for broilers fed diets contained CC with 9% tallow, while the lowest values observed with those fed diets contained CBL with 6% or 9% tallow. Total blood lipid of broilers fed diets contained CL or CBL with 6 or 9% tallow were greater (P < 0.05) compared to those fed the other treatments. Broilers fed diets contained CBL recorded the highest nitrogen and calcium retained compared to those fed diets contained CL or CC. It is concluded that the calcium lactate or calcium bio lactate based on probiotic were effective improving fat absorption and calcium retention with positive effect on broiler performance.
Physiology and Endocrinology
P32 Nychthermal rhythm of dromedary camel's body temperature using two measurement techniques.
A. Al-Haidary, 1 K. Abdoun, 2 A. Okab, 1 and E. Samara
Body temperature rhythm is a well documented biological entity of homoeothermic animals, where it is controlled basically by a zeitgeber entrained circadian pacemaker located in the suprachiasmatic nucleus of the hypothalamus. The aim of this study was to investigate the nychthermal rhythm of camel's body temperature using two different measurement techniques. The body temperatures was recorded on a total of 5 clinically healthy camels (Camelus dromedarius) using thermocouple data loggers surgically implanted in the peritoneum for recording core temperature, or using thermistor fitted in close proximity to the tympanic membrane for recording tympanic temperature. Core (Tc) and tympanic membrane (Tty) temperatures of camels showed circadian rhythm reaching minimum early in the morning (06:30-07:00 h) and maximum at the end of the day (17:30-18:30 h). The body temperature showed an oscillation range of 2.3°C and amplitude of 1.1°C for Tc, and an oscillation range of 1.1°C and amplitude of 0.5°C for Tty. The direct assessment of feed efficiency (residual feed intake; RFI; kg d -1 ) is not practical and cost effective for commercial herds. The indirect assessment of RFI through biological indicators constitutes an avenue to optimize the phenotyping for feed efficiency. Thus, our objective was to verify the association between complete blood cell count (CBC) parameters with feed efficiency in beef heifers. One-hundred-seven replacement beef heifers (mean + SD; weight 304 ± 40 kg, age 402 ± 27d, rib-eye area 41 ± 5cm 2 , rump-fat thickness 2 ± 1mm, back-fat thickness 4 ± 11mm) consigned from Maritime beef producers were tested for performance during 112d and were fed a grass-silage based diet. Blood samples were collected at the start and end of the test through jugular venipuncture. RFI was calculated using average daily gain, body weight and ultrasound traits through a linear regression model. Heifers were grouped based on RFI into high-RFI (n = 53) and low-RFI (n = 54). Means comparisons between high-RFI and low-RFI groups were calculated using the general linear model procedure of SAS. Pearson correlations between RFI and blood parameters were also determined. Results indicated that segmented neutrophil abundance (SEG;%) was greater for high-RFI than low-RFI heifers (mean; 30.8 vs. 27.1; P = 0.05) at the trial start, with a correlation of 0.27 (P = 0.01) between SEG and RFI. Conversely, starting lymphocyte abundance (LYM;%) was greater for low-RFI than high-RFI heifers (67.1 vs. 63.3; P = 0.05) and LYM was correlated with RFI (r = −0.27; P = 0.01). Additionally, a greater SEG:LYM ratio was shown higher for high-RFI than low-RFI at trial start (0.5 vs. 0.4; P = 0.03). Erythrocytes count (cells; 10 6 μl -1 ) did not differ between high-RFI and low-RFI (8.2 vs. 8.3; P = 0.56 trial start, 7.5 vs. 7.6; P = 0.92 trial end). However, the results strongly suggested that high-RFI heifers have greater mean cell hemoglobin (MCH;%) at trial start (14.8 vs. 14.5; P = 0.08) and trial end (16.4 vs. 16.0; P = 0.01) than low-RFI heifers. The MCH is related to systemic oxygen transport and thus an important indicator of metabolic rate. Despite the high-and low-RFI differences for SEG and LYM at the start of the trial, no associations were observed at the end. This lack of consistency was not observed for MCH, suggesting that this assessment is more robust and therefore a better candidate for serving as a biomarker for feed efficiency. Upon further validation, MCH may be part of a biological panel for the indirect assessment of feed efficiency in beef heifers. The Canadian beef cattle industry is important to the agricultural sector and the production systems that form this industry are diverse and complex. Farm typology provides a framework to group the diverse nature of beef production into similar clusters. Therefore, the objective of our study was to establish farm typology and characterize the diverse beef operations in Canada using different variables from a survey of over 1000 farms. The questionnaire provided information on the type of operation, cattle numbers, feed storage and management, manure management, land use, producer demographics and attitudes to risk and technology adoption. Descriptive statistics and multivariate analyses (principal component analysis and cluster analysis) were used to understand the relationship among variables and to establish farm typologies. Forty-one diagnostic variables were used to define 16 principal components explaining 68% of the variation. Cluster analysis yielded eight major clusters as identifiable farm types. The number of farms in a specific cluster, with statistical similarity that distinguished them from farms in other clusters, varied from 2 (cluster 8) to 372 (cluster 1). The largest number of farms (37%) were grouped as small-scale, part-time cow-calf operations. Mixed operations (crop-beef) were next most frequent (22%), followed by large cow-calf backgrounding (18%) and diversified cow-calf operations that included crop-beef mixed operations as well as off-farm activities (11%). Cow-calf operations that finished calves comprised 8% of the total farms surveyed. Extensive cow-calf backgrounding operations, large backgrounding and finishing operations, and large finishing operations represented the remaining 3% of the farms. The typology not only provides a strategy by which the Canadian beef cattle industry can be characterized, but also provides an understanding of the diversity of types that must be considered in the development of policies and beneficial management practices.
Ruminant Nutrition and Microbiology
P35-GS Effect of lactic acid bacteria and Bacillus subtilis on the fiber digestibility and ruminal fermentation of beef cattle finished in feedlot. Our objective was to evaluate the effect of lactic acid bacteria and Bacillus subtilis on the fiber digestibility and ruminal fermentation of beef cattle. Corn hybrid was harvested at 40.4% dry matter (DM), chopped and treated with 1 × 10 5 cfu of Lactobacillus plantarum "MA18/5U" combined with 1 × 10 5 cfu of L. buchneri "CNCM I-4323" (LPLB) or 1 × 10 5 cfu of B. subtilis "AT553098" (LPBS) per gram of wet forage, remaining a treatment uninoculated (control silage). Diet was composed by 40% of silage and 60% of concentrate (in DM basis) and provided to animals once daily (ad libitum, 6 am) in individual stalls. Thirty six young crossbred bulls (average initial body weight (BW) of 316.3 ± 33.9 kg) kept in feedlot for 110-d and were used to determine the apparent digestibility using the indigestible neutral detergent fiber (iNDF) as an indigestible marker. Six young Nellore bulls ruminally-cannulated (BW of 486.8 ± 48.4 kg) were used to determine the ruminal fermentation. Ruminal measurements were taken over 3 experimental 21-d periods, each consisting of 20-d for diet adaptation and 1-d for rumen fluid collection. Data about fiber digestibility were analyzed as a completely randomized, with 12 replicates, whereas ruminal fermentation was analyzed as a replicated 3 × 3 Latin square design. All data were analyzed using the MIXED procedure of SAS (v. 9.0), and significance was declared at P < 0.05. The use of silage inoculants reduced the fiber digestibility of the diets (P < 0.05), and animals fed control, LBLP and BSLP silages exhibited neutral detergent fiber (NDF) digestibility of 62.47; 55.37 and 53.98%, respectively. However, only ammonia N was changed by silage inoculants (P < 0.05), where animals fed inoculated silages had lower ruminal concentration (Table 1 ). The application of silage inoculants in corn silage did not promote improvements on the fiber digestibility or ruminal fermentation of beef cattle.
C.H. Silveira
3-Nitrooxypropanol (NOP) is an enzymatic inhibitor that has consistently reduced methane (CH4) emissions in sheep, dairy and beef cattle (up to 59% reduction on a long term basis) while monensin (MON) has a moderate, and sometimes transitory, effect on CH4 reduction. The objective was to evaluate the effect of NOP, MON and the combination of NOP and MON on CH4 production using a backgrounding diet in Rusitec fermenters. Two Rusitec apparatuses each equipped with 8 fermenters were used in a completely randomized block design with 2 blocks (apparatus) and 4 treatments: Control, NOP (2 mg), MON (2 mg) and NOP + MON (2 mg + 2 mg). Within each apparatus, 2 fermenters were randomly assigned to a treatment. Treatments were supplied daily with 10 g of diet (60% barley silage, 35% barley grain and 5% vitamin-mineral supplement; DM basis). The experiment included an adaptation period without treatment supplementation (8 d), a treatment period (7 d), and a recovery period where treatments were discontinued (3 d). During the treatment period, total VFA and molar proportion of propionate and butyrate were not affected (P > 0.05) but acetate was reduced for NOP and NOP + MON treatments (P < 0.01). Methane production was reduced (P < 0.01) by 71, 70 and 12% with NOP, NOP + MON and MON respectively, while H2 production was increased (P < 0.01) by 68 and 84% with NOP and NOP + MON respectively. The molar proportion of metabolic hydrogen (2H) recovered as VFA (propionic, butyric and valeric) was increased (P < 0.01) by 12.3 and 12.0% units with NOP and NOP + MON, respectively, while that for CH4 was reduced (P < 0.01) by 16.9 and 16.7% units and proportion of H2 was increased (P < 0.01) by 4.7 and 4.8% units, respectively. Treatments had no effect on the copy number of the 16S rRNA gene for bacteria associated to feed particles (P > 0.31); however, a reduction was observed for methanogens (P < 0.01) with NOP + MON. During recovery on d 18, a trend (P = 0.06) was observed for reduced CH4 production with NOP and NOP + MON treatments; however, no effect was observed for H2 production (P = 0.37). Results showed that NOP and MON alone reduced CH4 production in vitro using a backgrounding diet; however, the combination of both did not produce a greater reduction. The redirection of 2H, mainly to VFA synthesis, with NOP treatment, could be beneficial for animal production when supplementing NOP. Tasco ® is a feed additive made by Acadian Seaplants in Dartmouth, Nova Scotia from brown seaweed, Ascophyllum nodosum. Its proposed prebiotic benefits have led to its incorporation in the diets of various species of production animals. Two separate studies were completed, one with 9 heifers calves in summer 2013 at Nordale Farms using milk replacer and one with 5 heifers and 5 bulls in summer 2014 at Dandelion Farms using whole milk, both took place on Prince Edward Island. Calves entered the study at four days of age after receiving colostrum, the study continued until animals reached six weeks of age. The Tasco ® treatment received Tasco ® at 0.5% of the dry matter, in both milk and calf starter components of the diet. In the 2013 study final body weight was 47.8 kg ±
1.51 kg and 47.6 kg ± 1.37 kg, for control and Tasco ® calves respectively, no significant difference (p > 0.05) occurred in 3 wk and 6 wk body weights, feed consumption or feed conversion ratio. In the 2014 study final body weight was 62.2 kg ± 0.69 kg and 56.4 kg ± 0.60 kg, for control and Tasco ® calves respectively, findings show Tasco ® fed calves were smaller at 6 wk of ago (P < 0.05).
In both studies there was no significant difference in shoulder height (p > 0.05). In the 2013 study, weekly height gain was 0.97 cm ± 0.14 cm and 1.08 cm ± 0.14 cm, for control and Tasco ® calves respectively. In 2014 study weekly height gain was 2.91 cm Safflower oil (SF) is rich in linoleic acid (C18:2n6) and the metabolism of linoleic acid in the rumen has been related to increases in milk fatty acids (FA) with potential benefits on human health. Because few studies have considered SF in dietary strategies to enhance milk beneficial FAs, its role on mammary lipogenesis and milk FA yield and composition are largely unknown.
In this study, we looked at the effect of supplementing dairy cow diets with 5% SF on milk protein and fat yields, milk urea nitrogen (MUN) and milk FA composition. Thirteen Canadian Holstein dairy cows (35 ± 10 kg day −1 milk; 108 ± 90 DIM) with an average body weight of 667.9 ± 197 kg were used in a complete randomized block design. They were fed ad libitum a control diet (diet CT, total mixed ration of corn and grass silage on DM basis) for 28 d (control period, CP). After this period, diet CT was supplemented with 5% SF (diet SF) for 28 d (treatment period, TP) followed by a post treatment period (PTP) of 28 d during which time all animals were returned to diet CT. Milk samples were collected on a weekly basis and the effects of treatment on test day protein percent (PP), test day fat percent (FP) and FA proportions were analyzed using a completely randomized design with repeated measures.
Results showed a significant reduction (P < 0.0001) in total saturated FA proportion during the TP (38.212 g 100 g −1 ) as compared to the CP (64.478 g 100 g −1 ) and PTP (69.231 g 100 g −1 ). Total polyunsaturated FA content increased significantly (P < 0.0001) during the TP (1.671 g 100 g −1 ) compared to the CP (0.721 g 100 g −1 ) and PTP (0.740 g 100 g −1 ). There was no significant difference in total monounsaturated FA proportion between the CP and TP (13.857 g vs. 16.794 g 100 g −1 ) but there was a significant increase (P < 0.009) during the TP as compared to the PTP (16.794 g vs. 9.781 g 100 g −1 ). There was a decrease in test day FP during the TP (2.959 ± 0.088%) compared to the CP (3.692 ± 0.094%) and PTP (3.440 ± 0.093%). MUN level dropped significantly (P < 0.0001) during the TP (10.721 ± 0.618 mg dl −1 ) compared to the CP (13.560 ± 0.442 mg dl −1 ) and PTP (13.061 ± 0.475 mg dl −1 ). The treatment had no significant effect (P > 0.05) on test day PP. These results suggest that supplementing dairy cow diets with 5% SF may increase beneficial FA content in milk and may reduce MUN, reflecting a better protein utilization by cows (i.e. less nitrogen excretion), which will have a positive impact on the environment. A survey was conducted on 10 dairy farms in Manitoba to determine the ranges of aluminum (Al), iron (Fe), and manganese (Mn) in the feces. Farms were visited once between October and November 2013 to collect fecal grab samples of 10 early and peak lactation, 10 mid lactation and 10 late lactation cows on each farm. Feces samples were analyzed for Al, Fe, and Mn by inductively-coupled plasma mass spectrometry (ICP). Fecal Al contents of individual cows ranged from 2.7 to 36.8 ppm, with an average of 9.8 ppm (DM basis). Fecal Fe contents of individual cows ranged from 5.5 to 34.5 ppm, with an average of 11.6 ppm (DM basis). Fecal Mn contents of individual cows ranged from 0.6 to 5.6 ppm, with an average of 2.3 ppm (DM basis). Average fecal Al, Fe, and Mn contents varied among farms (P < 0.001), ranged from 1.7 to 17.5 ppm for Al, from 8.2 to 18.0 for Fe, and 1.4 to 3.2 ppm for Mn. Fecal contents of Al and Fe were positively correlated (r = 0.60, P < 0.001). However, fecal Mn contents were not correlated with those of Al, and Fe. The coefficient of variation (CV) of the fecal Al, Fe, and Mn content within farms ranged from 11.6 to 42.6%, from 9.5 to 49.9%, and from 12.2 to 31.7%, respectively. Stage of lactation did not affect the fecal contents of these minerals. Fecal Al, Fe, and Mn contents do not suggest toxicity levels. The large variations in the fecal contents of these minerals among farms and among cows were likely due to differences in the contents of these minerals among diets and drinking waters. These variations in fecal contents may have been associated with variation in digestibilities and bioavalabilities of these and other minerals among cows. Correlations between the fecal content of these minerals imply that the effects of individual minerals are difficult to separate. The large variations in the fecal Al, Fe, and Mn contents among cows within farms necessitates the identification of factors that lead to variation in the digestibilities of dietary Al, Fe, and Mn among cows.
